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TRANSIENT NETWORK ANALYZER supplies data for a joint G.E—American 345-kv line. L. to r., W. S. Price, AG&E Service Corp., G.E.'s J. G. Anderson, 


Gas & Electric Co. study of transmission tower lightning flashovers on a 


High Voltage Lab., and W. F. Skeats, Switchgear Development Laboratory. 


How General Electric is helping 50 utilities 
conserve engineering manhours this year 


By providing computational equipment 
and associated engineering assistance, 
General Electric is helping approximately 
50 electric utilities solve individual system 
problems during 1957. Thus, these utili- 
ties—representing over one-third of the 
nation’s generating capacity—are accom- 
plishing more per engineering manhour. 

This service originated over 40 years 
ago, when General Electric first offered a 
d-c network analyzer—the forerunner of 
modern system-analyzing equipment— 
for utility use. Since then, General Elec- 


A-C NETWORK ANALYZER helps Florida Power 
Corp. determine future construction requirements 
for its system. L. to r., M. F. Hebb, Florida Power 
Corp., G.E.’s J. C. Hartley, Atlanta Application 
Engrg., and R. D. Wood, Analytical Engrg. 
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tric has led in the development of ana- 
lytical tools and techniques for investigat- 
ing utility systems. 

Through the years, the growing facili- 
ties in Schenectady have been applied to 
study virtually every type of utility 
problem. As a vital aid to utilities in 
setting up such studies, General Electric 
offers the services of experienced analyti- 
cal, application, and development “engi- 
neers from headquarters, district offices, 
and laboratories throughout the Company. 

Since General Electric also uses these 


ELECTRONIC COMPUTER quickly solves utility 
power loss problem conducted by G.E.’s A. J. 
Glimn (center), Analytical Engrg., and Ruth E. 
Callaghan and H. N. Cantrell, Large Steam 
Turbine-Generator Engrg. Calculations Center. 
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computational tools to further improve- 
ments in basic system engineering con- 
cepts, the entire electric utility industry 
benefits from their use. For more infor- 
mation on how these General Electric 
facilities can help save engineering man- 
hours for you, contact your local General 
Electric Apparatus Sales Office. General 
Electric Company, Section 301-362, 
Schenectady 5, N, Y. 


MORE POWER TO AMERICA 


GENERAL @@ ELECTRIC 


ELECTRONIC DIFFERENTIAL ANALYZER is em- 
ployed by F. S. Rothe (left), Analytical Engrg., 
and M. Temoshok, Engrg. Planning and Develop- 
ment, to calculate data leading to improved 
excitation systems in generators for utilities. 
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ALUMINUM-SHEATHED CABLES 


ett .«..#2reong 


...smaller diameter 


...@asy to install and terminate 


A seamless aluminum sheath over Okonite cables 
provides a durable, conduit-type covering of high 
tensile strength. Yet this aluminum sheath is easily 
worked with standard conduit tools. It can be bent 
around obstructions . . . terminated at boxes, trans- 
formers, and the like. . . trained in trays... or sup- 
ported by conventional brackets and cable clamps. 
Standard fittings are available. This low-cost alter- 
nate to rigid conduit is available with virtually any 
Okonite insulation such as rubber, plastic or var- 
nished cambric. 

Here are some important benefits of Okonite’s 


aluminum-sheathed cables: 
Reduced diameter and lighter weight. 
Impervious barrier to liquids and vapors. 
Excellent flame resistance. 
Costs less than regular conduit installations. 
Great mechanical strength, yet easily worked. 


For complete data on Okotherm-insulated (silicone 
rubber compound) aluminum-sheathed cable for use 
in high ambients up to 200C (392F), contact your 
Okonite representative or write for Bulletin EW- 
1088A, The Okonite Company, Passaic, N. J. 4742 


M where there’s electrical power... there's OKONITE CABLE 
ym. 
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More For Your Reading Time 


We know you're a busy man. Because 
you're already at page 5 of your weekly mag- 
azine, we know you're searching for ideas and 
information that will aid you in your job. 


To help you, we try to make Electrical 
World an easy-to-read, quick-to-convey mag- 
azine. During the next few weeks we'd like 
to share with you a few tips for getting more 
out of each reading minute. Here we go: 


Tip No. |—Take a first, fast look. Run down 
the contents page 

for guidance (it’s 

always on page 3). 

‘Thumb through to 

the first yellow 

pages. A minute or 

two on the News- 

Scope page gives you the cream of the late and 
future news. Two minutes on the Electrical 
Week pages will give you further guideposts 
for the issue. A minute or so on the Engi- 
neering Trends page gives you a look-ahead 
in the technical field. 


As you leaf through the issue you'll spot 
ads and articles you'll want to read right away. 
Make a mental note or use some kind of book- 
mark for others you want to come back to. 


The important thing is: Do your first read- 
ing now. Don't wait for the mood. 


Seine, Cleat 


United States and Canada subscription rate for individuals in the field of the 
publication $6.00 per year, sing'e copies 50 cents. Other Western Hemisphere 
and the Philippines $20.00 payable in advance and other countries $30.00 
payable in advance. 

Second-class mail privileges authorized at Albany, N. Y. Printed in U.S.A. 

©Copyright 1957 McGraw-Hill Publishing 


Title registered in U.S. Patent Office. 
Company, Inc. Permission required to reproduce any of contents. 


SUBSCRIPTIONS AND ADDRESS CHANGES: Send subscription correspondence 
and change of address to Subscription Manager, ELECTRICAL WORLD, 330 
West 42nd Street, New York 36, N. Y. Subscribers should notify Subscrip- 
tion Manager promptly of any change of address, giving old as well as 
new address, and including postal zone number, if any. If possible, enclose 
an address label from a recent issue of the magazine. Please allow one 
month for change to become effective. 


Postmaster . . . Please send form 3579 to Electrical World, 330 W 42nd St. 
New York 36, N. Y. 





Installation below is a large paper mill. It pro- 
vides an effluent with silica content below 0.02 
ppm and total dissolved solids below 1.0 ppm. 
Total capacity 100,000 Ibs/hr. for 1200 psi boiler, 


Cochrame DEMINERALIZERS 


for efficient silica and solids reduction 


Many of America’s outstanding 
high-pressure steam generating 
plants are protected by Cochrane 
Demineralizers. The quality of 
demineralized water is superlative 
and Cochrane’s progress in solving 
the many problems associated with 
demineralization is attested to by 
some of the largest installations 

in the world. 

Cochrane’s untiring staff of 
chemists, engineers and research 
men assure you of the answer to 
your water conditioning problem 
and continued satisfactory operation 
of your Cochrane installation. 

Why not investigate the 
impressive list of Cochrane 2-bed, 
3-bed, 4-bed and mixed bed 
Cochrane Demineralizer 
installations? For the answer to 
your water conditioning problems 
consult Cochrane’s complete service 
first. Ask for Bulletin 5800. 


Cochrane 


tigstdhe* EAA ith amet abe: Spee’ Meena aah aks Se 
3146 N. 17TH STREET, PHILADELPHIA 32, PENNA. 
NEW YORK - PHILADELPHIA - CHICAGO 
Cochrane Water Conditioning Ltd., Toronto 4; Montreal 1, Canada 


Representatives in 30 principal cities in U.S.; Paris, France; La Spezia, Italy; 
Mexico City, Mexico; Havana, Cuba; Coracas, Venezuela; San Juan, Puerto 
Rico; Honolulu, Hawaii; Manila, Philippine Islands. 


Pottstown Metal Prods. Div.— Custom built carbon steel and alloy products. 


Demineralizers + Zeolite Softeners * Hot Process Softeners * Hot Lime Zeolite Softeners * Dealkalizers * Reactors * Deaerators * Pressure Filters 
Continuous Blowoff Systems * Condensate Return Systems * Steam Specialties 
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TANGENT W/BRACES NO. 702 


H-FRAME STRUCTURE, DOUBLE PLANK CROSSARMS WITH METAL SPACERS, POLE TOP STATIC 
WIRE SUPPORTS, AND WOOD CROSS BRACES DESIGNED FOR 69 TO 154 KV CONSTRUCTION 


DRG. REF. + QUANTITY DESCRIPTION 








Pole 
Crossarm 
a spacer fitting w/mounting 


its 
Stud boit ~ ae nuts 


MF locknut 
— = holt Ya” x 8" w/2 


Bent ‘bolt Ye” * 52” w/sq. nut 


QUANTITY DESCRIPTION 
Vee brace 33%” x 4%” cross section 
Cross brace w/fittings, clamp, 

%” pole bolts and curved washers 
Static wire si 
Machine boit 
MF iocknut 34” 
Clevis 
Suspension clamp for static wire 
Suspension insulators and fittings 





” 


2 
As required 








SIMPLIFY YOUR POLE LINE PROJECTS... ay 


The combination of top quality materials and special- 
ized Graybar service can make a substantial contri- 
bution to simplifying your pole line projects. For 
example, take the structure illustrated here. 


These complete cross-arm units are fabricated and 
fitted with hardware according to your specifications. 
Every pre-bored member fits perfectly. You reduce 
time consumed and cost of field assembly. You can 
plan on a far more smoother, efficient operation and 
completing the job on schedule. 


~~ 
Need assistance in solving tough or unusual prob- 
lems? In addition to our regular service, Graybar 
Outside Construction specialists and field repre- 
sentatives are always ready to share with you their 
specialized knowledge. 


For assistance, advice, complete quotations and 
the quality materials that assure uninterrupted service 
to your customers, make your next transmission or 
pole line order read “via Graybar”. 


GRAYBAR ELECTRIC COMPANY, INC. 701-918 


420 Lexington Avenue, New York 17, N. Y. 


Call Graybar tist for... 
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IN OVER 130 
PRINCIPAL CITIES 
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98% of Allis-Chalmers 


circuit breaker customers 
specify Pneu-Draulic 
operators 


Although the pneumatic operator is still 
available, the Pneu-Draulic operator has 
virtually supplanted it on Allis-Chalmers 
outdoor breakers rated 14.4 kv, 500 
mva and larger. 

In fact, over 90 different power 
systems are now using breakers with the 
Pneu-Draulic operator, and 49 have 
placed repeat orders. All this in only 3 
years! 

Behind this story of acceptance is a 
recognition of low maintenance, speed of 
operation, and simplicity of the Pneu- 
Draulic operator. 


important 
features include: 


@ Compact design with few moving parts. 


@ Elimination of moisture and corrosion 
problems because entire system is filled 
with oil containing inhibitor. 


@ Safe emergency closing of breaker at full 
rated speed onto energized line even 
when no control power is available. 


4 Mechanically trip-free operation. 


ALLIS-CHALMERS <40 


Get details from your nearby A-C office, or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wisconsin. 


A-5479 


Pnev-Drovlic is an Allis-Chalmers trademork, 
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CLAMP.TYPE 


TERMINALS 


METAL-TO-PORCELAIN, 
SOLDER SEALS 


WATER SHEDDING COVER 


HELIARC WELD— 
IT’S VIRTUALLY SEAMLESS 


TEMPALL CIRCULATION DUCTS 


COMPLETE DATA 
ON NAME PLATE 


PROJECTION WELDED 
MOUNTING BRACKETS 


INTERNAL DISCHARGE RESISTORS 


MOLDED MAJOR INSULATION 


IMPROVED SELF-LOCKING 
NEOPRENE INSULATING CAP * 


ONE PIECE WET-PROCESS 
PORCELAIN BUSHINGS 


PROJECTION-WELDED 
LIFTING EYE 


TEMPALL FILLED 


WORKING SECTION PACKS 


STAINLESS STEEL CASE, 
AT NO EXTRA COST 


TEMPALL CAPACITORS 
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it makes cents to install 
EASY-TO-BEND REPUBLIC ELECTRUNITE E.M.T. 


Great dependability and ease of in- 
stallation... sound reasons for chang- 
ing to RepublicELECTRUNITE E. M.T:! 
More and more utilities find it the prac- 
tical way to eliminate difficult, costly 
installations of electrical conduit! 

Lightweight Republic ELECTRU- 
NITE® E.M.T. speeds handling, low- 
ers cost! Exclusive “Inch-Marks” 
help to make precise bends quickly 
and easily. Surfaces are left smooth 
and unwrinkled after bending be- 
cause Republic ELECTRUNITE E.M.T. 
is uniformly ductile. The exclusive 
“Guide-Line” keeps bends in the 
same plane. The use of compression- 
type fittings means no threads to 


cut, no runs to turn! And, since the 
tightly adhering galvanized seal re- 
mains unbroken, you get maximum 
protection against corrosion! 
Hundreds of millions of feet of 
Republic ELECTRUNITE E.M.T. have 
been installed in concrete. Installa- 
tions made more than 25 years ago 
continue to give trouble-free service. 
Check further the advantages of 
Republic ELECTRUNITE E.M.T. It’s 
produced to ASA Specifications 
C-80.3, Federal Specifications WW-T- 
806 and carries the Underwriters’ 
Seal of Inspection. Send for your free 
copy of the 76-page booklet of 
ELECTRUNITE bending instructions. 


REPUBLIC STEEL 


e 


Steel and Tubes Division 
213 E. 131st Street 


* Cleveland 8, Ohio 


Ne 


. x : = ; > / it iH) ie 
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20 YEARS OF DEPENDABLE SERVICE! Thot’s why lowa- 
Illinois Gas and Electric Company again specified 
Republic ELECTRUNITE E.M.T. for its new 69-kv substation 
at the Moline Generating Station. They and many other 
utilities appreciate its low initial cost and ease of in- 
stallation, 
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the future that’s HERE! 


the RELEW 
TURBO FURNACE 


No major alteration in pressure parts when 
changing from gas and oil to solid fuels 


Same furnace exit gas temperatures 
TT 


SOO eMC MM DLs 


SOC CH CMM Cam has 
Furnace walls stay clean 


High turbulence and long residence time of 
TE UOC Th CMC tm Unstts 


MCU CM Ces 
ML MATL 


Burner location on one level permits 
turbine level operation 


With Flyash reinjection, unburned 
See mr (3 


Slag tapping with reinjection eliminates 
flyash disposal problem 


The unit illustrated is being built at Sterlington 
Station for Louisiana Power & Light Company. 
Steam capacity—1,600,000 lbs./br.—2125 psig, 
1005 F. Rebeat. Fuel will be gas and oil 
initially. Pulverized coal, fluid coke or lignite 
can be fired at anytime in the future. 
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The Riley TURBO FURNACE Boiler Design has 
enjoyed a remarkable acceptance since it was first 
introduced late in 1954. Because of its versatility 
it has been incorporated into boiler capacities 
from 150,000 up, reheat or non-reheat, pressurized 
and non-pressurized. The TURBO FURNACE 
has been purchased to satisfy numerous operating 
requirements: to be able to fire multiple fuels, for 
quick low cost conversion from gas or oil to coal 
or other solid fuels, to burn fluid coke as a major 
fuel, to eliminate slagging and slag blowers, to 
refire flyash and thus eliminate flyash disposal. 
Twenty TURBO FURNACE units have been sold 
for industrial and central station installations 
totalling over ten million pounds of steam per 
hour. It will pay you to investigate to get the full 
story on the extra dividends possible in a TURBO 
FURNACE unit. 


A survey of your plant by a consulting engineer 
could show ways of making surprising 
savings in your power costs. 


WORCESTER, MASSACHUSETTS 


Sales Offices: Worcester, New York, Philadelphia, Buffalo, Pittsburgh, 

Cleveland, Detroit, Chicago, Cincinnati, Charlotte, New Orleans, Atianto, 

St. Louis, Kansas City, St. Paul, Houston, Denver (Englewood), 
Salt Lake City, Los Angeles, San Francisco, Portland, Seattle. 
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1. FULL LINES OF LUMINAIRES 


Four reasons to specify General Electric 


When you place your street lighting business with 
General Electric, you buy more than quality products 
alone. You get a complete package of products AND 
service backed by engineering skills and research find- 
ings. You get benefits which have come about through 
years of experience in serving the public lighting needs 
of the nation. 

Specifically, here’s what you can draw on when you 
work with General Electric in developing a vision-en- 
gineered system for best lighting of your streets: 


1. FULL LINES OF LUMINAIRES 


Whatever the application—whiteway, main street, 
primary or secondary traffic artery, residential street, 
highway, bridge, viaduct, underpass—you can choose 
from all three light source types: filament, mercury, 
and fluorescent. Only General Electric offers you full 
lines of all three! 

Since G.E. offers complete selection, you know we 
have no “‘axe to grind”’ in recommending one luminaire 
type over another. The advice you get will be impar- 
tially based on the engineering and economic facts for 
your particular situation. 


2. FULL CONTROL LINE 


General Electric’s full line of circuit equipment will 
integrate your street lighting into a dependable, effi- 
cient system, no matter what the situation may be! 

For every combination of factors affecting control 
and protection—type of light source used, circuitry, 
wiring, etc.—a different solution is required. Experi- 
enced General Electric lighting specialists will utilize 
proved equipment to develop a control system exactly 
suited to your needs. 


3. START-TO-FINISH APPLICATION HELP 


Initial survey, preliminary application investigation, 
action recommendation, complete Illuminating Engi- 
neering Report for your staff or consultants . . . these 
services are included in the application aid ‘‘package’’ 
at your disposal when you place your street lighting 
business with General Electric! 

Experienced General Electric outdoor lighting special- 
ists are located in every major city. Backing these field 
specialists are more career lighting men at the Hender- 
sonville, N. C., plant. The talents of both groups are 
available to you at all times. 





3. START-TO-FINISH APPLICATION HELP 


4. RESEARCH LEADERSHIP 


vision-engineered street lighting systems 


Benefit from the years of street lighting experience 
General Electric has gained since Thomas Edison light- 
ed the street in front of his home in 1879! Put this 
know-how to work devising the best means to bring 
greater visibility to your city’s streets! 


4. RESEARCH LEADERSHIP 


At General Electric’s “Outdoor Lighting Center of 
the World”’ in Hendersonville are located the industry’s 
newest and most complete laboratory, development, 
and proving facilities. 

These facilities are being used on present, as well as 
future, problems. For example, a fully equipped photo- 
metric laboratory assures you precise accuracy of light 
output measurements and distribution curves for all 
types of equipment. Another example: four full-sized 


demonstration streets provide an authentic means for 
application experiments involving many different street 
lighting variables. 

Moreover, special tests are run for customers, at 
their request, by a trained, professional engineering 
staff wholly devoted to ever-greater advances in the 
art and science of public lighting. 


INVESTIGATE NOW! 


Let your Apparatus Sales repre- 
sentative or authorized agent help 
you get the optimum amount of 
vision from an integrated system 
which is engineered to your partic- 
ular street lighting situation! Gen- 
eral Electric Co., Schenectady, N. Y. 


452-172 


VISION-ENGINEERED STREET LIGHTING SYSTEMS 
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NEW UTILITY STATIONS, C-E EQUIPPED 
includes only new stations on 
new sites placed in operation since 


JANUARY 1, 1950. 


LAKE CATHERINE 


HUTCHISON 
YATES 
DUNKIRK 


an aeh 
G4 
CONTRA COSTA 
HAWTHORN 
NINEMILE POINT 
EDGE MOOR 
PALATKA 
JOHNSONVILLE 
DANSKAMMER 
BECKJORD 
HIGHGROVE 
PLANT X 


BLACK DOG 
ALBANY 
ela a.\ 
MERAMEC GOES 
PORTSMOUTH 
LAKE CREEK 


OMe -N ey. ' IN r Oo 
AURORA 
eevee SERVICE 


7 SE eG = 
OAK CREEK 
SUWANNEE RIVER 
URQUHART 
KINGSTON 
SANDOW 
MULLERGREN 
Nd ed 
NORTH OMAHA 


The C-E Unit shown at the right 
is now in service at the Gulf Coast 
WILMINGTON Steam Plant. It is of the radiant- 
CARBON 
SAGUARO 
MORRO BAY 
VERMILION 
JOHN SEVIER 
COLLIN 
MILLIKEN 


GALLATIN 


reheat type with a reheater sec- 
tion located between the primary 
and secondary superheater sur- 
faces. An economizer section is 
located below the rear super- 
heater section and regenerative 
type air heaters follow the econo- 
mizer surface. This unit is designed 
to supply steam at a throttle pres- 
BARRETT sure of 1800 psig with a primary 
steam temperature of 1000 F, 
reheated to 1000 F. It is fired by 


natural gas using tilting, tangen- 


Wheels 
SAN BERNARDINO 
YORKTOWN 








tial burners. 
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Mississippi Power Company made a substan- 
tial addition to their system recently when 
Unit No. 1 of their new Gulf Coast Plant was 
placed in service. 

Located midway between Gulfport and 
Biloxi about three miles above the Gulf of 
Mexico, this fine new plant extends the sys- 
tem to meet growing demands for service, both 
industrial and residential, in the Gulf area. 


Added to their present stations, Plant Eaton 
at Hattiesburg and Plant Sweatt at Meridian, 
the Gulf Coast Plant raises the combined sys- 
tem capacity to about 225,000 kilowatts. 

Steam for the new 75,000 KW turbine- 
generator at Gulf Coast is supplied by a C-E 
Steam Generating Unit, a cross sectional ele- 
vation and brief description of which appear 
on the opposite page. 


COMBUSTION ENGINEERING 


Combustion Engineering Building - 


ALL TYPES OF STEAM GENERATING, 


FUEL 
PAPER MILL EQUIPMENT; 


PULVERIZERS; 
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NOW oo. 
even for overloads 
you can match 

power fuses to power 
transformers 





40 «160 180 200-100 120 





_ Load Current in Per Cent of Load Current in Per Cent of 
SMD-1 Fuse Unit Ampere SMD-2 Fuse Unit Ampere 
Rating Rating 






The pressure is on to obtain — 
utilization of power transformer ca 

eis geowsuse hes led to pevcie eva foie 
of transformer short-time overload capabil- 
ities—for both daily peaks and occasional 
emergencies. 

To keep pace, S&C has made correspond- 
ingly precise evaluations of the overload 
capabilities of its power fuses. 

The result: (1) New fusing tables (mini- 
mum ampere rating recommendation) which 
recognize short-time daily overload and (2) 
new curves (see above) which permit you to 
subject power fuses to extreme short-time 
overload during emergencies, as when one 
transformer picks up the load of another. 

All of this is part of a new method for 
power fuse selection contained in a 16-page 
package—Data Bulletin 262. For your copy, 
write to Sec Electric Company, 4421 
ercnaes waco gas gy Ill. In Can- 

ada: S&C Electric Ltd., 8 Vansco 
Road, Toronto 14, Ontario. 
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FUTURE NEWS ) Shippingport’s nuclear power plant will go into commercial operation 
next year. Reactor should go critical this year but delay in non- 
nuclear equipment delivery and labor trouble will probably prevent 
plant’s complete startup in 1957. 







Washington sources say Ralph Gardner may be the White House 
choice for the TVA board vacancy. Gardner, North Carolina and 
Washington lawyer, said he’d seriously consider an offer if it is made. 











LATE NEWS > TVA announces plans for a unit with a 500-Mw nameplate rating. 
The unit, largest on order in the U. S. and probably in the world, is 
tentatively scheduled as a 1960 addition to TVA’s Widow's Creek 
plant. Steam conditions will be 2,400 psi/1,050F with single reheat 
to 1,000F. Turbine-generator will be a cross-compound unit with 
3,600-rpm and 1,800-rpm shafts. Combustion Engineering, quoting 
on a controlled circulation boiler, was low bidder on the steam gen- 
erator at $11.96 million. General Electric submitted low bid of $16.11 
million for the turbine-generator. TVA sources say the unit will be 


financed from power revenues at the start. 












Southern governors agree to push legislation which would allow utili- 
ties to own a part interest in a nuclear generating company without 
violating the Public Utility Holding Co Act. 






Ontario Hydro claims a “world first” in the development and cooling 
of underground power cables. City tap water is circulated in poly- 
ethylene pipes running alongside twelve 115-kv cables to keep line 
temperatures below 85 C. Insulating oil flows through the center of 
each cable to act as a coolant and to keep out water. 








AEC receives 31 proposals for the design of a gas-cooled, natural 
uranium 40,000-kw power reactor. Project, which AEC was instruc- 
ted to study by Congress, is similar to the Calder Hall type. 






Sangamo Electric drops prices on power capacitor units from 28% 
to 41% discount of published list prices, effective Sept. 29. Firm 
made reduction “in eflort to stabilize power capacitor prices.” 







English Electric Co, Toronto, is apparent low bidder to supply twelve 
28,000-hp pump turbines for the Tuscarora plant of the Niagara 
project. New York Power Authority engineers are now evaluating 
the bids. Others came from Baldwin-Lima-Hamilton and jointly 
from Allis-Chalmers and S. Morgan Smith Co. 


Congratulations . . . Potomic Electric Power elects L. W. Cadwallader 
vice president-mechanical engineer; C. L. Carr, VP-controller; D. F. 
Hughes, VP-electrical engineer; and G. C. McCabe, VP-manager 
electric system . . . General Electric ups Robert Paxton to executive 
VP-operations; A. F. Vinson to VP and group executive-apparatus; 
J. H. Goss to VP and group executive-consumer products; and H. B. 
Miller to VP-manufacturing services. 











ELECTRICAL WORLD @ October 7, 1957 





STEAM STATIONS > 


WASHINGTON > 


A TWO-MINUTE 


Costs are up for power generation. EW’s current Steam Station Cost 
Survey compares today’s expenses with those of previous years. At 
the busbar, power averages about 7 mills per net kwhr, but four 
stations produced electricity at less than 3 mills. No smooth trend 
curve could be developed to show decreasing energy costs with an 
increase in station size (p 116). 


Building costs have jumped, too. About 50% of the reporting com- 
panies said building costs were $136 or less per kw now (as compared 
with $129 in 1954). This is a 542% hike. Average station cost hit 
$146 per kw, with outdoor plants being cheaper than indoor, and 
gas or oil-fired plants being cheaper than coal-fired plants (p 117). 


Production costs reflect a 5% increase above comparable 1954 figures. 
Production costs average 3.25 mills per net kwhr, with fuel account- 
ing for most of this. Average production costs now split thusly: 
Fuel, 83%; labor, 11%; maintenance, 5.5%; water, lubrication, and 
supplies, 0.5%. Unit labor cost average 0.35 mills per net kwhr; but 
for 100-Mw plants and smaller, they run about 0.63 mills; for 300- 
Mw plants and larger, they average about 0.2 mills (p 118). 


Fuel prices are about the same, excepting gas which is up from an 
average of 16.6¢ per million Btu to 21.3¢. Heat rates are about as 
you’d expect them, and station plant factor runs about 69%—the 
same as in 1954. Utilization factor averages 103%, below the 1954 
figure of 106.4%. Most outstanding survey statistic: 80% of the 
capacity reported now uses reheat, compared with 55% of the last 
survey (p 118). 


With an eye toward labor and large stations, it appears that the 
industry is reaching the point of diminishing returns in its present 
methods of using station labor. However, manpower requirements 
are up in small stations, and down in medium stations (p 121). 


FPC’s staff, the National Hells Canyon Assn, and the State of Oregon 
have attacked an FPC hearing examiner's decision favoring Pacific 
Northwest Power Co as developer of the Snake River at the Mountain 
Sheep-Pleasant Valley hydroelectric sites. Not enough flood control, 
they claim (p 105). 


Transmission budgets, including rights of way, will run about $1.3 
billion for the industry during the 1957-59 period, a recent EW 
survey shows (p 103) . . . Arnold R. Jones pledges he'll do his 
“darndest” for TVA (p 108) . . . EEI drafts all-out attack against 
employee ignorance of American economics vs collectivism (p 107) 
. .. AG&E’s Tanners Creek plant wins top spot in 10 most-efficient 
power plants (p 100) . .. AG&E’s Donald Cook says charges of federal 
“subsidy” in accelerated amortization program are phony and were 
known to be phony at the time they were made (p 106). 


October 7, 1957 © ELBETRICAL WORLD 





PREVIEW OF THIS WEEK’S ELECTRICAL WORLD 
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ATOMIC > 


CONSTRUCTION ) 


GENERATION }> 


DISTRIBUTION > 


FINANCE > 


REGULATION } 


SELLING > 


PEOPLE > 


MANUFACTURERS > 


NEW EQUIPMENT > 
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AEC’s Advisory Committee on Reactor Safeguards reports that 
Yankee Atomic Electric Co’s proposed power reactor will be safe 
to operate (p 101). 


Kansas City P&L has cut manhours 60% required for drilling holes 
for small cables that cross streets or driveways. How? The company 
uses an auger driven by compressed air. It makes a 3-in. hole, and 
can drill up to 8 in. with an appropriate bit (p 135). 


What's the thickness of an eroded studded boiler tube along chill 
rings? The depth of cavitation can be determined with a device illus- 
trated and explained on p 135. 


You can get more out of distribution regulators by limiting their 
range to less than full regulation. This increases their load capacity. 
For instance, if limited to one-half normal range, a distribution 
regulator—with little change in design—can carry 160% of normal 
full-load current. In their article on this subject, authors Enos and 
Brown discuss regulators as applied at a feeder’s source, somewhere 
along the feeder, at several places in the feeder, and in combination 
with capacitors for satisfactory voltage regulation (p 110). 


Don’t overlook the 15% increase in cost of money when computing 
the rate used to capitalize interest during construction (p 199). 


A listing of state public service commissions that have adopted original 
cost and fair value bases for establishing the rate base and rate of 
return has been prepared (p 199). 


Robert Nortier, a Rochester, N.Y., dairy farmer, figures that elec- 
tricity, interest, and depreciation on his farm equipment runs only 
$3,200 a year. In contrast, labor would cost over $5,000 a year—and 
wouldn’t be as reliable as electricity (p 142). 


Power Reactor Development Co has appointed Robert W. Hartwell 
as general manager . . . Kaiser Aluminum & Chemical Corp has 
named J. T. Dugall general manager of its new electrical conductor 
division (p 208). 


An automatic load-frequency control system has been developed 
which now controls operation of two Niagara Mohawk steam power 
plants from a nerve center in downtown Buffalo (p 174). 


Manhole ventilating heaters have a 160-w generator attached so work 
crews can use a 100-w soldering iron and an electric light at the same 
time . . . Station post insulators for EHV switch and bus duty are 
exceptionally sturdy (p 148). 
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Automation helps to increase efficiency of electrostatic precipitators by 
constantly correcting power input whenever necessary to maintain the 
desired sparking rate for the installation according to an article in a recent 

issue of “Combustion”. 


Standardizations on 30- to 50-amp watthour meters for general purpose use is 
foreseen in the high accuracy the new extended range designs maintain 
throughout the load range now covered by 15-amp meters. Such a change 
would make general purpose metering adequate for practically all residential 
service applications as well as many more small commercials. 


Transistors will not make vacuum tubes obsolete. Actually these devices com- 
plement each other. Tubes can operate at much higher temperatures; 
transistors have longer theoretical lifetimes. Transistors are very small 
and sturdy, but so are some tubes. 


“One-Way” magnets have recently been discovered. They will switch polarity 
in a strong opposing magnetic field, as ordinary magnets do, but they 
reorient to their original polarity when removed from the magnetic field. 
This ordinary magnets do not do. Nothing but high temperatures can 
destroy the magnetism of the new magnets. 


Utilizing nuclear energy either as a heat or electrical power source 
in combination with saline water conversion distillation processes is 
being studied by Fluor Corp. 


Pento dissolved in creosote fortifies protection of poles. The 
combination gains effectiveness by inhibiting a wider range of 
organisms than either preservative alone and promises enough gain in 
pole life to justify the increase in treating cost. 


Artificial drying reduces serious checking of green poles, reduces 
shipping weight 20% or more, and offers important savings in shipping costs. 


FROM EDITORS IN THE FIELD 


Hot sticks may be dried in an air conditioned room. This practice, 
obviates drying ovens but requires more time to remove the 
moisture, reports a Southeastern utility. 


Kwhr in and out of important interconnections may be telemetered to 
computing and dispatching centers on an automatic periodic schedule. 
Arizona Public Service Co is studying such a system, which would utilize 
their microwave network. Dispatchers would have printed records of 
totalized energy shipped and received, for checking commitments, with- 
in seconds after the end of the period. And intercompany billings would 
be calculated, printed, and mailed by a computer. 
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Why More Utilities Are Selecting 


L-M Type E Valve Arresters 


L-M valve-type distribution lightning 
arresters have established an outstand- 
ing performance record by giving mil- 
lions of service years of reliable pro- 
tection. The Type E has been a leader 
in the field, and hundreds of thousands 
have been giving excellent service for 
many years. The failure rate is phenom- 
enally low. 

Here are some of the reasons for this 
remarkable record, and for the great 
increase in customer preference for the 
L-M Type E valve arrester. 


Balanced Sparkover: Spark gap is a 
ladder-gap design, pre-set and then per- 
manently sealed in the arrester housing. 
It cannot be knocked or burned out of 
adjustment. Gap is precision-made to 
assure optimum balance between 60- 
cycle sparkover and impulse sparkover. 


Low IR Drop: L-M now has a new Type 
E arrester, the E-3, which provides even 
lower IR drop than its popular prede- 
cessor. The new Type E-3 also provides 
greater durability and discharge ca- 
pacity. These advantages are made 
possible because the new Type E-3 has 
an improved gap which provides greater 
60-cycle interrupting ability, permitting 
reduction of the resistance of the valve 


34 


element. The oscillogram shows the im- 
provement in IR drop between the Type 
E and the new Type E-3. 


Positive Protection: L-M valve arresters 
have a Pyrex glass housing which per- 
mits visual inspection of the spark gap 
in the field. Should the arrester become 
damaged, telltale evidence can be 
readily seen through the glass. If the 
arrester should fail to interrupt 60-cycle 
follow current for any reason whatso- 
ever, L-M’s patented Isolator provides 
positive assurance against grounding 
the feeder by disconnecting the ground 
lead from the arrester. 

Other features include Zincilated 
(Zincilate No. 100) arrester housing 
clamp, fibre-glass cap, and fibre-form 
packaging. New packaging provides 
additional strength to the carton so ar- 
resters can ke stacked easily on pallets. 
Get Complete Information 
Get the whole story of L-M arrester 
performance and application. Ask the 


L-M Field Engineer, or write for 
a copy of bulletin on the new Type 
E-3 arrester, to Line Material In- 
dustries, Milwaukee 1, Wisconsin. 


Oscillogram shows reduction in discharge volt- 
age in the new Type E-3 valve-type lightning 
arrester. Curves are for a 9 kv unit. IR drop 
has been reduced from 41 kv to 31 ky—a 
remarkable improvement in a unit that 
already has established an enviable per- 
formance record over many years’ service. 
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THE DOOR IS REMOVED, 
unhooked, and replaced, all 
with the hookstick. A spe- 
cial hook on the door as- 
sembly makes this con- 
venient. 





DOOR IS EASY TO OPEN. 
Handle is high up on the 
door to assure good lever- 
age, and hole is large 
enough to insert hookstick 
easily, yet small enough so 
hook will not slide down 
or jump out. Available in 
standard-duty ratings 
and new heavy-duty in- 
terrupting ratings of 5000 
amps. at 5.2 kv and 8000 
amps. at 2.6 kv. 









1. Fused position. Door al- 
ways closed—operation is 
independent of door. As the 
link blows, spring-loaded 
lever flips out the fuse link 
leader—fast! 


2. This instantly separates 
blown link parts, clearing 
the arc inside the tube. It 
also releases a latch which 
permits the bright yellow 
fuse tube to drop out. 


How the PVD Fuse Cutout Operates 


3. Upper spring contact 
pushes the tube down and 
follows it part way, giving 
extra time to clear the arc, 
and eliminating burning of 
contacts. Action is positive. 


4. Cartridge drops to indi- 
cating position easily seen 
from the ground. Large air 
gap prevents re-establishing 
the arc. No leakage, no 
radio interference. 


How L-M’s Famous PVD Cutouts 
Provide Faster, Safer Operation 


Positive dropout operation provides indication easily 
seen from the ground. For re-fusing, door is easily removed 
and replaced with hookstick; high-pressure silver contacts 
insure long life. Now also available in heavy-duty designs. 


By GEORGE W. COOPER 
Product Manager 
Protective and Power 
Switching Equipment 
Line Material Industries 


When a fuse blows in L-M enclosed dropout cut- 
outs, a latching lever flips out the fuse and permits 
the cartridge to drop to indicating position. Upper 
contact spring follows tube part way, giving extra 
time to clear arc inside the tube. Contact spring 
also provides a downward thrust on the tube to 
assure positive dropout operation. 

The large air gap which results between the tube 
and the upper contacts on the box prevents re- 
establishing of the arc. This assures long service, 
eliminates leakage and possible radio interference. 
Door remains closed following fuse operation; 
parts are always protected. 


Positive Low-Resistance Contact 

L-M’s silver-plated spring contacts and round 
blade provide a very high-pressure, multi-point 
contact surface. In addition to the side contact 
clips, the spring-top clip provides additional con- 
tact and current path. 

L-M’s heavy contact construction provides 
ample metal to conduct heat away rapidly from 
the multi-point contact surface. This results in 
cool operation, and resistance is kept low. 


Blown Fuses Easily Located 

When the cartridge in L-M’s enclosed cutout is in 
indicating position, it is easily seen from the 
ground—from any angle. The lineman locates the 


blown fuse quickly ; thus he saves operating time 
and restores service faster. 


Easy To Re-Fuse With Hookstick 

The pull ring handle on L-M’s PVD cutouts is 
high up on the door to assure good leverage when 
operating the door. This, plus a hook on the flip- 
per assembly, make it easy to open and unhook 
the door, and to replace it with a spare fused door, 
the whole job being done with the hookstick ... 
in just a few seconds. 

In the open position, all parts of the door and 
cartridge assembly are electrically dead. 

When the door is closed, the two hinges and the 
lower contact hold the door and cartridge as- 
sembly firmly. This, plus the guiding action of the 
top contact, assures that the door will close 
properly every time. 

L-M Family of Dropout Indicating Cutouts 


Interrupting 5.2/2.6 kv 7.8 kv 


*New heavy-duty ratings 
In addition to the dropout indicating cutouts 
above, L-M offers a complete line of non-drop- 
out indicating and non-dropout fuse cutouts. 
Ask your L-M Field Engineer for more com- 
plete information, or write Line Material Indus- 
tries, Milwaukee 1, Wisconsin. In Canada: 
Canadian Line Materials, Ltd., Toronto 13, Ont. 
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_ Now 150 kva on Single Pole.” You can hang three L-M light 
50 kva obround transformers on a single-pole structure, obtaining 
333% more capacity and 15% less bending moment on the pole 
than with three 3712 kva round tank design transformers. 


How L-M Obround Design Provides 


Additional Capacity On Structures 


New cbround tank design is smaller, lighter, has shorter moment arm, 


retaining all outstanding Round-Wound® performance characteristics. 


By ALVIN B. COYLE 


Product Manager 
Transformers 
Line Material Company 


Now you can hang transformers of larger 
capacity on a pole structure with L-M’s 
lighter, smaller obround transformer 
tank design. The additional capacity is 
obtained without changing outstanding 
performance characteristics of L-M’s 
Round-Wound design. 


Less Weight 


The obround design provides a smaller 
tank with less transformer oil, resulting 
ina lighter, easier-to-handle transformer. 
Cooling tubes are installed where neces- 
sary to provide the cooling surface for 
maintaining the same low hot-spot and 
top oil temperature-performance charac- 
teristics found in all other L-M trans- 
formers. In addition, the transformer’s 
repetitive overload capacity is improved 


@y LINE MATERIAL Trowfoum 


as the result of the faster transfer of heat 
from the coils to the cooling air. 


Shorter Moment Arm 


L-M’s new obround design brings the 
center of gravity closer to the pole, which 
reduces the moment arm distance from 
the pole. The combination of lighter 
weight and less moment arm distance sub- 
stantially decreases the total bending 
moment on the pole and crossarms, and 
thus greatly increases the potential capac- 
ity of all your transformer structures. 

You can take advantage of savings 
such as these: 

Larger transformers can be hung closer 
to the top of the pole, eliminating the 
need for a higher pole and additional 
spacing. 

Single-pole, three-phase transformer 
structures can now serve more load with 
the additional transformer capacity 
available. New 50 kva obround trans- 
formers have less bending moment on 
the pole and on crossarms than previous 
37¥4 kva round tank design. Here L-M’s 


light obround transformers may elimi- 
nate the need for costly two-pole struc- 
tures. 
Pole-Mounted 
167 kva Transformers 

L-M’s light-weight 167 kva transformer 
can be pole-mounted; provides a full 
167 kva of capacity on a single-pole 
structure. And it, too, provides L-M’s 
well-known overload capacity. 

To serve three-phase loads you can 
hang three L-M light 167 kva trans- 
formers or 500 kva on a two-pole struc- 
ture, eliminate expensive platforms, 
ground pads, or vaults in many in- 
stances, and make further use of existing 
facilities. 

L-M’s light, obround design trans- 
formers are available in single-phase 5 
kva through 167 kva in each standard 
distribution voltage class. 

Get Details On Lighter-Weight 
Obround Transformers 


Ask the L-M Field Engineer for applica- 
tion information, weights and dimensions 
on L-M obround transformers and the ex- 
clusive Round-Wound design. Or write 
Mr. Coyle at Line Material ‘ndustries. 
Transformer Division, Zanesville, Ohio 
(McGraw-Edison Company). 
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You Can Hang 33%% More Capacity 
With 15% Less Bending Moment 


COMPARE 37), kva round tank design 
50 kva L-M obround tank design 


37% kva ROUND tank design: 
Moment arm from center of pole.1.615 ft. 


Bending moment 800 x 1.615.. ..1292 ft. -lbs. 


50 kva L-M OBROUND tank design: 
Moment arm from center of pole. 1.417 ft. 
775 Ibs. 


Bending moment 775 x 1.417....1098 ft.-Ibs. 


L-M’s new 50 kva obround transformer has 15% less 
bending moment than the 37) kva round tank helen: 


Plus Outstanding Round-Wound 
Performance Characteristics 


Both the physical and performance characteristics of 
L-M’s obround tank transformer were considered in 
detail. The advantages of lighter weight and shorter 
moment arm were accomplished with no sacrifice of 
outstanding Round-Wound performance characteristics. 


Low Exciting Current: the continuously wound core 
of oriented-grain silicon steel strip provides a uniform 
flux path, thus permitting low exciting current. 


High Impulse Strength : high-voltage windings are on 
the outside of the coils, providing maximum distance 
between the high-voltage windings and the core. This 
permits amplecreepage distance with generous insulation. 


High Short-Circuit Strength: round coils naturally 
resist radial short-circuit forces without damage or dis- 
tortion. Sturdy core clamps and strong blocking aid in 
preventing axial movement of the windings under short- 
circuit conditions. 


High Short-Time Overload Capacity: cruciform 
cross section of wound core and ducts between windings 
and layers provide excellent cooling for the entire unit. 


Now you can hang 167 kva directly on the pole, yet 
L-M's new lightweight obround has full 167 kva 
continuous rating and no sacrifice in overload capacity. 


37% KVA L-M's NEW 50 KVA 
ROUND TANK OBROUND TANK DESIGN 
DESIGN 


Less Bending Moment— New obround tank design reduces 
the moment arm distance from the pole. The combination of lighter 
weight and smaller moment arm distance greatly decreases the 
total bending moment on the pole. When crossarm mounted, the 
lighter weight substantially reduces the bending moment on the 
crossarms. 


Less Weight, Faster Cooling—The obround design affords 
a small tank and less transformer oil, resulting in a lighter, easier- 
to-handle transformer. Cooling tubes are installed where required 
to provide sufficient cooling surface. 

In addition, oil ducts, located throughout the coil and between the 
coil and cruciform cross-section of the wound core, contribute to 
uniform efficient cooling. 

Rapid transfer of heat provides faster cooling of the unit, in- 
creasing its repetitive overload capacity. 





It’s saved many weeks, even months of engineering and 
executive time for scores of power companies! Basically, 
the idea is to shift as much of the work load as possible 
from the customer to C.H. Wheeler. By working this 
way, long conferences are replaced by short phone calls, 
and lengthy customer-prepared engineering specifications 
are supplanted by thumbnail performance sheets. 


Since Wheeler specializes in designing and building con- 
densing equipment, its Engineering Department is set 
up to take this bare minimum of data from the customer, 
and work up a comprehensive proposal from it alone. 
Here you see several department heads of C. H. Wheeler 
discussing engineering design prior to preparing a pro- 
posal for a C. H. Wheeler client. 


Discover C. H. Wheeler’s time-saving way to buy steam condensers 


Other C. H. Wheeler power plant equipment includes steel-shell 
“Tubejet’’® Air Ejectors (left) as installed at eastern plant*, Circulators 
—_ (right) which in the same plant deliver 86,500 gpm water, and Condensate 


We often save clients up to 4 months’ time by 
sending Wheeler engineers to work ‘‘on the 
board”’ at clients’ offices, instead of mailing 
drawings for approval. Above is a typical in- 
stallation—a 105,000 sq. ft. Dual Bank Divided 
Water Box Unit, installed at a New York 
station.* It condenses 950,000 lbs. steam/hr. 


LEHIGH AVENUE 


Pumps. See your representative or write for details on the time-saving 
way to buy Dual Bank Surface Condensers and other power equipment. 


*Names of these and other power stations equipped by C.H. Wheeler supplied on request. 


C. H. Wheeler Mfg. Co. 


19TH & 


Philadelphia 32, Pennsylvania 


Steam Condensers - Vacuum Equipment - Centrifugal, Axial and Mixed Flow Pumps + Marine Auxiliary Machinery » Nuclear Products 
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Fabri-Seal 


INSULATION _ 


High Surge 
i 
confirms insulation 
strength of 
Elliott coils 


Rigid testing insures 
top performance 


All Elliott large induction motor coils are 

tested turn-to-turn by high surge voltages— 

many times greater than the electrical con- 

ditions which they will encounter in actual 

1,900,000 hp of squirrel-cage induction motors field service. In addition, these coils are given 

a series of high voltage coil-to-ground tests, 

are now in service all over the world when coils are made and during their installa- 
(including 700,000 hp of weather- tion in the machine, 

protected motors which are operating This is all part of Elliott’s thorough pro- 

weentroms weather:and etmoapheric duction coil-testing procedure aimed at pro- 


conditions). Since 1948 (when Fabri- sa i a . . 
Seabinesdation ius fret wasdd hk ake viding users with the optimum in superior, 


of these picters has ekberlenced Wh long-lasting stator coils, to withstand all me- 
insulation failure—an unprecedented chanical or electrical stresses to which they 
record in large motor coil service. Seen - are exposed. All tests exceed AIEE require- 
here is an installation of two Elliott emai ments. Write the Elliott Company, Ridgway, 
weather-protected motors—extra-pro- “_ Pa. for complete details on Fabri-Seal coil 
tected with Fabri-Seal insulation. i insulation. 


FE ER LIOTT Company 


FIVE OTHER REASONS WHY » eg bi 1 =. 
ELLIOTT “FABRI-SEAL” INSULATION Ce DZ oh B t a 
, “ SEALED 
INSURES LONGER SERVICE LIFE ‘ , 
in Ww 


IMMERSION-TEST MYLAR*-BACKED SEALED AT ALL VACUUM AND EVERY STATOR 
EVALUATES MICA SEALS COIL VULNERABLE PRESSURE IMMERSED 
COIL LONGEVITY SLOT SECTIONS POINTS IMPREGNATION AND BAKED 


*Dupont trademark 





4 orders in 4 years for 


Westinghouse gas turbines 


as base load units in one station 


As BASE LOAD GENERATING UNITS, an inter- 
nationally known company installed a 
Westinghouse gas turbine-generator in 1954, 
another in ’55, another in ’56 and a fourth 
is now on order. These repeat installations 
are real evidence of reliable performance. 


For use in your station... 


...as a base or as an auxiliary power plant, 
the gas turbine offers you even more than 
reliability. For example .. . 

Capital outlay is far lower than for any 
other type of turbine and there’s no need 
for steam-generating facilities. Likewise, 


lower costs for installation, operating labor, 
maintenance and floor space. 

By using the gas turbine exhaust as highly 
preheated combustion air, for feedwater 
heating or for generating steam, the over- 
all heat balance of many stations can be 
greatly improved. 


Challenge us to show you how a modern 
Westinghouse gas turbine might be the most 
economical solution to demands for greater 
capacity or increased operating efficiency. 
Contact your Westinghouse representative, 
or write to Westinghouse Electric Corpora- 
tion, P. O. Box 868, Pittsburgh 30, Pa. 


J-50597 


you CAN BE SURE...1F ITS \ Vesti nghouse 
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Butyrate conduit means 
direction changes without fittings 


The semi-rigid nature of Tenite Butyrate allows the engineer 
maximum flexibility in planning and revising—since many di- 
rection changes can be made without costly and job-prolong- 
ing fittings. 


What can conduit of Tenite 
Butyrate plastic mean to you? 


Conduit made of Tenite Butyrate plastic means 
many things to many utilities—for use in carrying 
both electric power and telephone cables. 

To Long Island Lighting Company, Hicksville, 
N.Y., for example, Butyrate conduit meant resilience 
—which enabled it to meet conditions encountered 
in filled-in marsh areas. Conduit of Tenite Butyrate 
“gives” with ground movement instead of parting 
or fracturing. 

To other companies it may mean: freedom from 
corrosion, high impact strength, non-inductance, 
ease in cutting and joining, extra-smooth walls, or 
semi-rigidity. 

All of these benefits of Tenite Butyrate plastic are 
available to you—plus the economies in installation 
and maintenance which accompany them. 

Discover how you can share in these benefits. 
For complete information and a list of suppliers in 
your area, mail the coupon below. 


1932—EASTMAN’S 25TH YEAR IN PLASTICS—1957 


TENITE 


BUTYRAT E& 


an Eastman plastic 


Butyrate conduit 
means 
resistance to 
corrosion 


Conduit of Tenite Butyrate is 
unaffected by corrosive and 
electrolytic action of soil. 
This is your assurance of 
many years of trouble-free 
service. 


Butyrate conduit 
means lightness in weight 
Conduit of Tenite Butyrate is extremely easy to handle, 


thanks to its light weight. A 20’ length of 4’ conduit can 
literally be carried ‘with one hand behind your back.” 


EASTMAN CHEMICAL PRODUCTS, INC. 
subsidiary of Eastman Kodak Company, Kingsport, Tennessee 


Please send me information on cable conduit made of Tenite Butyrate 
and a list of companies manufacturing Butyrate conduit and fittings. 


NAME 
POSITION. 
COMPANY. 
STREET. 
CITY. 





These rustproof aluminum lighting standards provide unexcelled illumination 
for Highway 61 at Baton Rouge, Louisiana. Hubbard & Company, of Pittsburgh, 
Pennsylvania, fabricated the attractive bracket style “Y’ lighting standards 


Louisiana installs corrosion-free, maintenance-free 
lighting standards at no extra cost 


Lighting standards of Alcoa® Aluminum are 
rapidly becoming the people’s choice in every 
state of the Union. The reason? Their first 
cost is the last cost. Once installed, they pro- 
vide years of maintenance-free service. Even 
under highly corrosive and moist conditions, 
aluminum stays rustproof, new-looking long- 
er. It can never become an eyesore; it never 
requires a protective coating of any kind. 
Because of their light weight, aluminum 
lighting standards cost less to ship and han- 
dle—they install easier and faster for addi- 
tional savings in construction costs. Yet, 
these lightweights are heavyweights for pun- 


ishment. They’ll stand up in hurricane winds 
of 100 miles per hour and more. And, because 
interiors stay free from accumulations of rust 
and scale, they guard electrical circuits 
against short circuits and service interrup- 
tions. 

Alcoa does not make lighting standards, 
but we can supply you with the names of 
manufacturers who do. For these names and 
any additional information that you might 
need about lighting standards of Alcoa Alu- 
minum, write to Aluminum Company of 
America, 1977-K Alcoa Building, Pittsburgh 
19, Pa. 


YOUR GUIDE TO THE BEST IN ALUMINUM VALUE 


ie] 


MILL PRODUCTS oon 


NEW! 


Exciting Adventure 


Sip “ALCOA THEATRE” 
ALTERNATE MONDAY EVENINGS 
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The Reliable Electric Company 


invites you to see and hear 


_ 


. 
4 
| 


Oo (akin | 


a fifteen minute sound-color film showing 
the manufacture, testing and uses of Strandvise. 
Your Reliable representative or 
distributor will arrange a showing. 


RELIABLE ELECTRIC COMPANY 


FRANKLIN PARK, ILLINOIS a 





A blue chip pump... 
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eve iey by 
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FLORIDA 
ae amelie Vee) 
St. Petersburg, Florida 


PUBLIC SERVICE COMPANY 
OF NEW HAMPSHIRE 
Manchester, New Hampshire 


SAN DIEGO GAS 
esas e em meek 
San Diego, California 
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& LIGHT COMPANY 
Dallas, Texas 


Pv ar de) F) 
PUBLIC SERVICE COMPANY 
Phoenix, Arizona 


COLUMBUS & SOUTHERN 
OHIO ELECTRIC COMPANY 
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LC UNL Wien) 
& ELECTRIC COMPANY 
Wichita, Kansas 


PUBLIC SERVICE COMPANY 
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Albuquerque, New Mexico 


SOUTHERN CALIFORNIA 
EDISON COMPANY 
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TUCSON GAS, ELECTRIC 
LIGHT & POWER COMPANY 
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ATLANTIC CITY 
Tea E emma 
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COMMONWEALTH EDISON 
COMPANY 
Chicago, Illinois 


LONG ISLAND 
OCA meee a 
REO cela 


PUBLIC SERVICE COMPANY 
OF OKLAHOMA 
Tulsa, Oklahoma 


SOUTHWESTERN GAS 
& ELECTRIC COMPANY 
Shreveport, Louisiana 
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TEXAS ELECTRIC 
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& LIGHT COMPANY 
Salt Lake City, Utah 
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Oklahoma City, Oklahoma 
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Corpus Christi, Texas 
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Sasi lemme ah 
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ate lemme Oy 
Johnstown, Pennsylvania 


Feed Pumps 


Write For Bulletin 122 


PACIFIC PUMPS INC. 


HUNTINGTON PARK, CALIFORNIA 


Offices in all principal cities BF-27 





PROVED! 
ROEBLING’S 
TELLURIUM 
LEAD 
ALLOY 
SHEATH 
ae 


90% LESS 
CREEP 


i 


s 


-_ 
‘ * 


\\\ 


\ 
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ONLY ONE TENTH THE CREEP OF ORDINARY SHEATHS 


Thousands of feet of Roebling Paper Power 
Cable with Tellurium Lead Alloy Sheath now 
in service bear out Roebling’s exhaustive labo- 
ratory tests. This unusual sheath creeps only 
one tenth as much as ordinary copper-lead 
sheath! What’s more, tests prove this sheath 
has 44 times more bending life... outstanding 
stability under heat...retains excellent ductility 
year after year. 

Sound good? It is—and so is the unexcelled 
paper power cable inside! In fact, if you’re 


thinking about dependability tomorrow, as well 
as today, investigate this superior cable. 

Get test data and an informative folder about 
Roebling Paper Power Cable with Tellurium 
Lead Alloy Sheath by writing Electrical Wire 
Division, John A. Roebling’s Sons Corporation, 
Trenton 2, New Jersey. 


ROE SE LEInIi Gc 


Branch Offices in Principal Cities 
tS 
coe ourtee 


“Cormer™ 


Subsidiary of The Colorado Fuel and Iron Corporation “Tha 
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It HE N you consider ¢ Vpansion... 
...the most unportant 
invesiment you can make t 


ecrea eau y of men, 
the live ability of 


FLUOR 


The Fluor Corporation, Lid. 


Engineers & Constructors 


2500 S. Atlantic Blud., Los Angeles 





SMOOTH BORE? 
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Orangeburg Fibre Conduit 
Prolongs Cable Life 


Protect cable sheath from abrasion corrosive ground waters. Its non- 


and you prolong the life of under- 
ground cables, say utility engineers. 
Scoring of cable sheath creates “trou- 
ble spots” that shorten cable life. 

That’s where Orangeburg Fibre 
Conduit plays an important part in 
keeping cables healthy. Orangeburg’s 
smooth bore, its low coefficient of 
friction minimize the danger of abra- 
sion when cables are pulled in, as well 
as later on during cable movement. By 
protecting cable sheath from abrasion, 
Orangeburg Fibre Conduit adds years 
to cable life. 

Orangeburg’s impermeable wall and 
watertight joints protect cables from 


metallic material is strong, tough, re- 
silient, long lasting. 

And, remember, Orangeburg lays 
faster and at lower cost than other 
types of conduit. It is light in weight, 
easy to handle, easy to tool on the 
job. Spacers, bends, fittings, 5° bend 
sections and lightweight tapering tool, 
all combine to simplify installation. 

Since 1893, records of long life have 
proved Orangeburg’s durability and 
economy. 

Orangeburg Fibre Conduit is distrib- 
uted by Graybar Electric Company and 
Gencral Electric Supply Company with 
branches and stocks in principal cities. 


WRITE DEPT. EW-107 FOR NEW CATALOG 52. 


ORANGEBURG MANUFACTURING CO., INC., Orangeburg, N. Y. 


West Coast Plant, Newark, Calif. 


ORANGEBURG 
FIBRE CONDUIT 
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PENNSYLVANIA | tiple-noted 
98 eam aie 


THREE PHASE 


LOAD TAP CHANGING 
{4 CUSTOM-DESIGNED, 


“Flies. 


UPRIGHT 


Seem 


Shown here as it was placed into temporary service 
with only the self-cooled rating of 34,000 kva in 
operation, this Pennsylvania Autotransformer will 
achieve its forced-air ratings of 45,333 and 56,666 
kva by means of fans mounted underneath the 
radiators. The transformer was shipped to its South- 
western installation site in an upright position, com- 
pletely assembled except for detachable radiators 
and other external accessories. 


Le eer si 
56,666 kva 


Three-phase, three-winding. Self-cooled, 
fo] itt liertol-] (> Mall: Mali [: | eC ORO) 
Grd.Y 76,793 volts. Low voltage: 67,200 

Grd.Y 38,800 volts, with LTC for + 10% reg 
ulation in 32 steps of 4%. Tertiary voltage: 
ye Y40reee cle 


The function of this three-winding, triple-rated, 
Pennsylvania Autotransformer is to transmit power 
from a 133-kv system to a 67-kv system. The load 
tap changer, which is located in the neutral end of 
the low voltage winding, maintains a constant low 
voltage during variations in the high voltage input. 
ee eee ee 
the neutral and for suppression of third harmonic 
voltages. 


Pennsylvania Autotransformers are available in any kva and voltage size 


for: @ INTERCONNECTION OF SYSTEMS 
@ PHASE SHIFTING 
@ GENERATING STEP-UP SERVICE 


oYiys 
oe van 


PENNSYLVANIA |: fj: 


Veron® 


Typical units on next 3 pages. . . 


POWER TRANSFORMERS 





PENNSYLVANIA 


The range of applications and sizes of Pennsylvania 
Autotransformers is determined solely by the needs 
of America’s power producers. Pennsylvania is 
equipped to handle the largest power transformer 
requirements contemplated today ... and its ex- 
perience in the field of autotransformers ranges from 
525-kva, single-phase units, to the large, three-phase 
transformers shown on these pages. Autotrans- 
formers produced to date have included both two- 
winding and three-winding units... some of the 
latter with the tertiary loaded and others with the 
tertiary designed for suppression of harmonics only. 
Either core-form or shell-form design may be uti- 
lized, depending on requirements. Load tap chang- 
ing equipment is optional. 
Whether your next autotransformer must serve a 
special need such as phase shifting, or is for inter- 
connecting systems . . . Pennsylvania has the facili- 
ties and the capability to meet your requirements. 
Contact Pennsylvania Transformer Division, 
McGraw-Edison Company, Canonsburg, Pa. 


weontetetineensconne MOE 


voltage: 132,000 Grd.Y volts. Low voltage: 66,000 Grd.Y volts. 
Tertiary voltage: 33,000A volts for loading. 


service. High voltage: 136,800 Grd.¥/79,075 volts. Low voltage: Three-phase, three-winding. Self-cooled. Provisions for fans for 
67,200 Grd.¥/38,800 volts. Tertiary voltage: 2400 volts for 75,000 kva. High voltage: 110,000Y/63,510. volts. Low voltage: 
loading and suppression of harmonics. 45,000Y/25,980 volts. Tertiary voltage: 13,2004 volts for loading. 


PENNSYLVANIA 





AUTOTRANSFORMERS 


Custom-Designed for Interconnection of Systems 


50,000 KVA 60,000 /80,000/100,000 KVA 


Three-phase, three-winding. Forced-oil, Shell form. Three-phase, three-winding. 
Self-cooled, forced-air-cooled, with 
forced-oil circulation for two higher rat- 

volts with LTC for +5% regulation in 32 ings. High voltage: 132,000 Grd.Y volts. 


steps of Ac%M. Tertiary voltage: 7200A Low voltage: 69,300 Grd.Y volts, with 


volts for harmonic suppression. LTC for + 10% regulation in 32 steps of 
%%. Tertiary voltage: 13,200A for 
suppression. 


y 
a 


ST Tai 


1 Tap leads for load tap changing equipment supported in insulating 
tubing between coils and LTC panel. 

2 Vertical cooling ducts in coils permit free flow of oil through coils. 

3 oe ee ee eee nen ee OY 
to protect against mechanical forces during short 

oho a ke che pace Ch dion. 
Core-and-coil unit can be handled separately as complete assembly. 

5 Core cooled by both vertical and horizontal ducts. 

6 Core-and-coil assembly rests on flange of bottom section of tank. 
7 Oil enters common header after passing through radiators, and is 
recirculated by pumps for 80,000- and 100,000-kva ratings. 

8 Series transformer in low voltage line. 


Preventive autotransformer maintains a continuous circuit during 
load tap changing operation. 


PENNSYLVANIA Phase Shifting 


AUTOTRANSFORMER 
45,000/60,000/70,000 KVA 
Pall Three-phase, two-winding. Self-cooled, forced-oil-cooled with forced-air heat ex- 


Designed to provide 30° phase shift in 1 1 5-kv line. High voltage: 115,000A 
volts. Low voltage: 115,000A volts. 


POWER TRANSFORMERS 





PENNSYLVANIA Dual Stép-up 


AUTOTRANSFORMER 


..designed for Main Step-up Generating Station Service 


Three-phase, three-winding. Self-cooled, forced-air cooled. High voltage: 
oe ee eee 
13,2004 


This three-winding autotransformer has a _ self-cooled 
rating of 48,000 kva and a forced-air-cooled rating of 
60,000 kva. Specially designed for “‘dual step-up’”’ service, 
it takes the full capacity of the generator on the 13,200- 
volt delta tertiary winding and steps up the voltage to 
either 132,000 volts or 67,200 volts, or to both simultane- 
ously. If the generator is out of service, the transformer 
permits full capacity transfer between the 132,000-volt 
and 67,200-volt systems through the auto connection in 
the high voltage winding. 


Pennsylvania is experienced in the design and manufacture 
of autotransformers in all kva and voltage sizes and for 
any purpose: interconnection of systems, phase shifting, 
as well as generating station step-up service. Transformers 
are available with or without load tap changing. Pennsyl- 
vania Transformer Division, McGraw-Edison Company, 
Canonsburg, Pennsylvania. 


BT 
preceding 3 pages 
for other Pennsylvania 
Autotransformers 
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Pennsylvania has the facilities 
and the capability to meet 

all Power Transformer 
Requirements .......... 


© A large, expertly-staffed engi- 
neering department with long ex- 
perience in power transformer 
design — both core form and shell 
form. 


® The ability to design and con- 
struct full-scale test models for 
proving design characteristics. 


® A modernly equipped plant 
capable of producing and testing 
the highest rated units contem- 
plated by industry today. 


® Handling and loading facilities 
that permit full utilization of manu- 
facturing, shipping and installation 
economies. 


PENNSYLVANIA POWER TRANSFORMERS 
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you can count on quality performance 


The stamp of quality which iden- 
tifies the plants Ebasco designs 
and builds is also found in the 
insurance services Ebasco offers. 
These independent insurance 
services are devoted exclusively 
to your interests and place at 
your disposal an experienced 
staff of consultants who make 
insurance their full-time work. 
In addition, these specialists 
use the technical and consulting 
personnel of other Ebasco de- 
partments when necessary. 


Many companies keep up-to-date 
on constantly changing insur- 
ance problems by calling in Ebas- 
co for periodic surveys. It helps 
them get the most insurance pro- 
tection at lowest costs. 


For information about these ser- 
vices, send for our brochure, 
“How To Get The Most Out of 
Your Business Insurance Pro- 
gram,” Ebasco Services Incorpo- 
rated, Dept. M, Two Rector 
Street, New York 6, New York. 


Other Ebasco services include: FINANCIAL AND BUSINESS STUDIES * INDUSTRIAL RELATIONS 

PENSIONS AND SAFETY * PURCHASING, INSPECTION AND EXPEDITING * RATES AND PRICING 

RESEARCH * SALES AND PUBLIC RELATIONS * SPACE PLANNING * SYSTEMS, METHODS AND 
BUDGETS * TAX * VALUATION AND APPRAISAL * WASHINGTON OFFICE 
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Challenging career opportunities now avail- 
able for qualified engineers. For further in- 


formation, write to our Personnel Director. 


ee EBAsco 


AS 


NEW YORK - CHICAGO 
DALLAS - PORTLAND, ORE. 
SAN FRANCISCO - WASHINGTON, D.C. 
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By following these practical ground rules, 

using Copperweld* Sectional Ground Rods, you 
can be certain you’ll get the very best results 
from your protective equipment—not only during 
wet seasons, but throughout the year. There’s no 
better or more economical way to improve 

line performance, increase safety, and reduce 
service interruptions. 

*Trade Mark 

COPPERWELD STEEL COMPANY 
WIRE AND CABLE DIVISION Glassport, Pa. 

For Export: COPPERWELD STEEL INTERNATIONAL COMPANY, New York 


Drive DEEP with 


sectional ground rods 
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Leading the Way 


to a Nuclear-Powered 
Merchant FEleet 


Scheduled to be ready for sailing by 
1960, the first nuclear-powered mer- 
chant vessel will help to assess the 
economic feasibility of nuclear power 
as a means of propelling merchant 
ships .. . another big step toward put- 
ting the power of the atom to work 
constructively and economically. De- 
signed to steam for 350,000 miles— 
about 34% years—on a single loading 
of nuclear fuel, the single screw ship 
will have a capacity of 9,000 to 10,000 
deadweight tons of cargo plus 60 
passengers. 


The Contract To Design, Manufacture 
and Install the complete pressurized 


water reactor propulsion system for 


this new vessel has been awarded to 


The Babcock & Wilcox Company. The 
advanced reactor, being developed at 
B&W’s Atomic Energy Division at 
Lynchburg, Va. will utilize fuel ele- 
ments of low uranium-235 enrich- 
ment. The complete propulsion sys- 
tem is being designed to develop a 
maximum of 22,000 shaft-hp. 


In Nuclear Power Development, The 
Babcock & Wilcox Company com- 
prises a single source for power re- 
actors, propulsion reactors, research 
reactors, fuel elements, reactor com- 
ponents and experimental reactor de- 


GEORGE G. SHARP, INC. 


velopment. The designing and engi- 
neering of complete nuclear steam 
generating plants are supported by 
B&W’s long experience in related 
fields, helping to apply the most recent 
developments in engineering knowl- 
edge to the solution of your problems. 
The Babcock & Wilcox Company, 161 
East 42nd Street, New York 17, N. Y. 


G-865 
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withstand abrasive service when necessary. Air- 
foil, backward curved and radial wheels available 


9° 


AIRFOIL FANS MEET EXACTING 


Pacing the airfoil’s rise to popularity for 
mechanical draft service, the ‘““Buffalo” Airfoil 
offers many unique design and construction 


@ A completely streamlined inlet and matching @ Extra-wide airfoil blades with tips to full channel 
wheel flange for completely smooth half-circle width — for extra-deep “bite”. 
entry — no flat spots. 


THE COMPLETE “BUFFALO” AIRFOIL SERIES 
TO MATCH ALL SPECIFIC OPERATING CONDITIONS 


All wheels variable as to width for exact 
match of pressure-volume requirements 
TYPE “CLM”, one with no sacrifice in efficiency. If you are 


TYPE “‘BA’’, the TYPE “CA”, for TYPE “‘AA”’, for of 3 semi-airfoil 


basic wheel design conditions of higher lower pressures and wheels approaching interested in the finest draft service, write 
for mechanical draft pressure and lower higher capacities. performance of 


applications. capacity. full airfoil wheels. today for Bulletin FD106. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT 
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DOUBLE WIDTH “BUFFALO” FORCED DRAFT FAN pro- 
viding economical, dependable draft at a large northern 
PM 


MECHANICAL DRAFT REQUIREMENTS 


features found in no other fan. By combining 
modern fan engineering with traditional “Q” features: 
Factor* construction, “Buffalo” has given the 


industry an airfoil fan offering these important 


@ Strength and rigidity in the wheel — massive 
smoothly curved hub — heavy plate formed 
flanges welded to blades. 


@ “Buffalo” divergent outlet reduces outlet turbu- 
lence common to fans without such an outlet — 
provides smooth conversion from velocity to 
static pressure. 


*The “Q” Factor —the built-in Quality which provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


EXHAUSTING FORCED DRAFT COOLING HEATING 
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PRESSURE BLOWING 
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life insurance for 


WEAVER - 


Low cost .protection with WEAVER GROUND 
RODS will bring you substantial savings on 
service interruptions... equipment damage... 
risks to employee safety. WEAVER RODS have 
been proved through years of use by leading 


utilities. Check these advantages: 


rigid hi-strength steel core 


heavy, uniform, non-porous copper for deep grounds to moist soil or to 


coating for corrosion resistance from high conductivity strata where 


‘ - ‘ ee installations get added protection from 
tip to tip... high conductivity lower ground-to-rod resistance. 


chamfered top ...no mushrooming 


machined point... easy driving threaded bronze couplings, sturdy 
steel driving studs... fit all 
standard sectional rods. 


SEE YOUR WEAVER WHOLESALER 


Lae 4 eA a 


TELEPHONE CEntral 1.8100 
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DATA 


PROCESSING 





@ DATA PROCESSING 

@ ELECTRIC TYPEWRITERS 
@ TIME EQUIPMENT 

@® MILITARY PRODUCTS 
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© To keep service up... and costs down... 
in today’s rising tide of public utility growth, more 
and more companies depend on the speed and accuracy 
of IBM electronic data processing systems to elimi- 
nate growth problems. 


e One large utility company, for example, 
has already saved some $70,000 on payroll and stock 
dividend applications through the use of its IBM 705. 


e In the face of your growth, too, IBM sys- 
tems not only maintain the great service tradition of 
public utilities, but actually smooth out procedures 

. . Step them up. Moreover, they can solve your 
complex engineering problems, freeing valuable en- 
gineering talent for more creative work. And expand- 
ing customer billing, payroll, other routine account- 
ing jobs are done more easily, swiftly, accurately. 


e Whether your problems are in accounting 
or engineering, your IBM representative brings the 
full weight of IBM’s 43 years of experience and proven 
performance to bear on them. Why not phone him 
today? Or write: Public Utilities Department A57, 
International Business Machines Corporation, 590 
Madison Avenue, New York 22, New York. 
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Better Protection Against Corrosion 


Fasteners stay on the job for longer periods of time, and in virtually all kinds 
of atmosphere, when protected against corrosion with Bethalume—Bethlehem’s 
hot-dip coating of pure aluminum. 

The Bethalume coating resists corrosion for long periods because it is vastly 
superior to other types of hot-dip coatings. The Bethalume coating is applied to 
the base steel by a special technique, providing a corrosion-resistant surface 
which is unusually uniform over the entire area of the article. As a result, threads 
are cleaner and sharper than is the case with other hot-dip coatings. 

Because of its uniformity, plus the superior corrosion resistance of aluminum, 
the Bethalume coating has the ability to provide exceptional service just about 
anywhere—even in high-temperature corrosion applications. 

Like to look into the service life of Bethalume-coated fasteners in corrosive 
atmospheres? If so, just drop a line to the nearest Bethlehem sales office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


Showing the uniformity of 
the Bethalume coating at 
root and crest of threads. 
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Wagner Form W Substation Transformers 


are lighter...more compact...ecasier to handle 


s 
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BUSHINGS=—ASA standard 
high voltage bushings on trans- 
formers 23 KV and above. Locked 
tank wall bushings on transformers 
with low voltage ratings. 





TAP CHANGERS — Wecther- 
proof. Operating handle is pro- 
tected by cover which shows tap 
position. Tamperproof—can be 
padlocked. 





RADIATORS — Elliptical tube 
design for most efficent cooling. 
These radiators provide maximum 
radiating surface in minimum space. 


ROUND TANKS —The round 
seam welded sheet steel tanks that 
house these transformers are in- 
herently strong—compact—light in 
weight. 









. 
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Ratings through 500 kva, voltages to 69,000 


Wagner Form W Transformers are available for every 
requirement of modern distribution systems—500 kva FORM W CONSTRUCTION 


smaller, 69 kv and below. 


E., 
Ls 
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' 4 CORES are of cold-rolled, oriented grain steel, 
These Wagner Transformers are designed with the assembled through and around the coils. In sizes 


Form W core and coil assembly that requires less from 250 to 500 kva, there are 4 core sections 
size and weight per kva—permits compact, light ‘Ped 90° apart. 


weight transformers that are easy to handle and install. WINDINGS... high voltage and low voltage 
‘ Mtr : coils are wound on insulating cylinders of high 
Form W Transformers will meet your distribution mechanical and dielectric strength, with windings 


system requirements. Bulletin TU-141 gives full in- best suited to each transformer’s rating, voltage 
formation. Write for your file copy today. and current. 


® 
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BRANCHES AND DISTRIBUTORS 
IN ALL PRINCIPAL CITIES 


Wagner Electric @rporation 


6456 Plymouth Ave., St. Louis 14, Mo., U.S.A. 
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ELECTRIC MOTORS + TRANSFORMERS « INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 
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and P Ri CE 
g OLD Ue A GAl r two 7500/9375 ker 


Brown Boveri turbo- 
generators at 
McWilliams P ower 
Plant, Alabama 
Electric Coop., Inc. 


"WE ORDERED A 
THIRD BROWN BOVERI 
TURBO-GENERATOR SET because an 


inspection of the two we now have operating 
revealed their exceilent condition after 
864 days of continuous operation. . .and because 
WE SAVED more than $345,000 (over 307%) 
on the new 22 MW preferred-standard unit. 
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Economical 
Dependable 
Quiet 


Mintiien 


Precision Engineered 
Precision Built 


Precision Tested 


Here at CENTRAL we specialize in the 
manufacture of only one product— 
TRANSFORMERS! 


ALL of our engineering knowledge 
ALL of our modern equipment 


ALL of our combined skill and effort 
are concentrated on the building of uni- 
formly high-quality DISTRIBUTION and 
POWER Transformers. 


The key word to describe our production 
process is PRECISION. As a result, we are 
able to maintain CONSTANT CONTROL 
of quality, every step of the way. Most of 
the so-called “extras” in quality are stand- 
ard in CENTRAL Transformers. 


And, because we are geared for specialized 
production, CENTRAL Transformers can 
be delivered to the customer QUICKER. 


WE DESIGN AND Is it any wonder that CENTRAL Trans- 


formers more and more are finding prefer- 
MANUFACTURE QUALITY TRANSFORMERS ee ee my 
ence among discriminating buyers? 


—NOTHING ELSE 
PINE BLUFF, ARKANSAS “E> 
Telephone JEfferson 4-5332 4 NEMA 
£& a. Sales Offices in Principal Cities 
pa. ae oe. oe es i oe oe. oe Oe ge Ee | ee ee ee 
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FACT: 


Aluminum substation 


structures cost less 
than steel 


The four graphs show comparative costs of large and 
small aluminum and steel substation structures in 
corrosive industrial and marine atmospheres. Note 
that while aluminum’s original cost is slightly higher 
than that of steel, the favorable cost differential of 
steel is eaten up by high maintenance costs in only 
3 years for small structures, 10 years or less for large 
structures. 


Since aluminum requires no maintenance, its orig- 
inal cost is its real cost. But steel’s cost does not end 
with its original cost . . . steel’s maintenance cost 
keeps mounting —for 5 years, 10 years, 20 years, as 
long as the structure stands. 


Steel substations in corrosive areas require two 
coats of paint every five years to prevent rust and 
corrosion. Often, the structure must be re-galvanized, 
which means it must be disassembled. Costs of re- 
habilitating a steel structure can run as high as 5 to 
12 cents per pound of structure. 


On the other hand, aluminum substation struc- 
tures can’t rust, resist corrosion, never need painting 
— maintenance costs are eliminated. 


Aluminum’s natural affinity for oxygen results ina 
thin, hard oxide surface film which resists highly cor- 
rosive industrial and marine atmospheres. The cost 
of painting, made even greater by power interrup- 
tions, is eliminated. 


Find out now how aluminum can meet your sub- 
station specifications more efficiently and at less cost. 
Kaiser Aluminum’s highly experienced engineers are 
available, without charge or obligation, to assist you 
with any substation problem. For immediate atten- 
tion, contact the Kaiser Aluminum sales office listed 
in your telephone directory —or write: Kaiser Alumi- 
num & Chemical Sales, Inc., 919 N. Michigan Ave., 
Chicago 11, Illinois. 


Information 


New Booklet Gives Complete 


Kaiser Aluminum’s new 48-page book- 
let, “Aluminum Substation Structures” 
fully explains the many advantages of 
aluminum and offers complete design 
information—including most economi- 
cal usage, recommended alloys, sub- 


station details and extensive design 
formulas, tables and diagrams. To get 
this informative free booklet write: 
Kaiser Aluminum & Chemical Sales, 
Inc., Industry Development Depart- 
ment, 919 N. Michigan Ave., Chicago 
11, Illinois. 


Aluminum 


THE BRIGHT STAR OF METALS 


While Kaiser Aluminum does not fabricate and erect substation structures, we do supply leading erector-fabricators with high quality 
American standard extruded angles, channels and “I beams. Call your local Kaiser Aluminum sales office for immediate attention. 
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PROOF: 


Maintenance makes 
the difference 


COST ANALYSIS — 
Aluminum and Steel Beam, Lattice, 


and Combination Beam and Lattice 
DIFFERENCE IN 


Substation Structures* 
ORIGINAL COST a, 


ORIGINAL COST 
DIFFERENCE IN _ ee 
ORIGINAL COST 9 TEARS 
yee : ALUMINUM 
ys a lenge) 4 = ; ORIGINAL COST 
OF A LARGE 
STEEL STRUCTURE 


- ERECTION 

ORIGINAL COST SHIPPING 
RIGINAL COST p 

OF A SMALL @) FABRICATION ERECTION 


ALUMINUM OF A SMALL STEEL URE irs PMTs 


Sire tt) 1: Strat: sara 3 TNT Fat 


FABRICATION 
ERECTION ERECTION oat 
Talia ke) SHIPPING F anon 
FABRICATION : GALVANIZING ; 
MATERIAL FABRICATION 
DESIGN v-Wis ie 
DESIGN 


SMALL SUBSTATION STRUCTURES LARGE SUBSTATION STRUCTURES 


Weight of Aluminum Design. . . 10,000 pounds Weight of Aluminum Design . . . 195,000 pounds 
Weight of Steel Design . . . . 30,000 pounds Weight of Steel Design . . . « 440,000 pounds 


*Based on an average of maximum and minimum cost figures obtained from util- 
ities, fabricators and electrical equipment manufacturers across the country. 
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Any way you look at it! 


3E ISO-DUCTS are the 


most compact, 
practical switching centers 


15KV, 600 AMP 


15KV, 600 AMP 


1SO-DUCTS are Isolators, with Bus 
Ducts arranged for future extension in 
either direction. 


ISO-DUCTS are safe. The bus and work- 
ing parts of the Isolator are fully enclosed 
at all times for complete protection. — 


1SO-DUCTS are versatile. 3E design al- 
lows for any number of Isolators and pothead 
combinations. Also, the Isolators and Potheads 
can easily be interchanged if on arrange- 
ment change is necessary. 


ISO-DUCTS save space. The Isolators 
straight line telescoping action performs dis- 
connect operations using Ys the space needed 
for a comparable blade type switch. 


ISO-DUCTS functional design is pleasing 
to the eye... ideal for modern factories... 
looks good and saves space in any plant. 


EcveECTRICAL ENGINEERS EQUIPMENT CO.¢ Melrose Park, Ilinois 
Representatives in principal cities — in Canada by Powerlite Devices, Ltd. 
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OTOROLA 


Transistorized Power Supply 
@:: both receiver and 
25-watt transmitter 


Long Life Transistors Replace the Vibrator... 
Reduce Maintenance and ‘‘Down-Time” 


Already famous for the lowest maintenance and operating costs in the 2-way 
mobile radio field, Motorola mobile radio is an even better investment now—with 
the T-POWER unit. The vibrator is gone! ... replaced by rugged long-life tran- 
sistors. Gone, too, is the problem of frequent vibrator replacement. Here is a 
mobile radio with an all-electronic power supply. 


New Mounting Flexibility with Plug-In Control Head 
. »» Same Basic Unit can be Used for Front or Trunk Mounting 


With the T-POWER radio, you are no longer restricted to one type of mounting. 
Install the complete radio, with drawer unit and plug-in control head, for under- 
dash mounting. For rear mounting the same basic drawer unit can be installed in 
the trunk and connected by cable to a dash-mounted control head. And—the same 
basic drawer unit can be interchanged with the equivalent Motorola Twin-V trunk 
mount radio models operated from a 12-volt negative ground source. 


T-POWER radio is another example of Motorola’s continuing leadership in the 
practical application of transistors in mobile radio. Other tested and proved 
transistorized products include the Dynamic Microphone and Power Voice Speaker. 


Get all the facts.— Write now for literature with complete information. 


MOTOROLA Communications & Electronics, Inc. » 4501 Augusta Blvd., Chicago 51, Illinois - A Subsidiary of Motorola Inc. 
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1_News 
BRISTOL EXPANDS 


Steps Up Instrument Service With New Branch Factories 
in Los Angeles and Houston 
5 Branch Factories Plus 44 Service Centers Now Speed 
Instrument Service Throughout U. S. and Canada. 


The new branch factories represent a 
major expansion of existing instru- 
ment repair and service facilities in 
these cities, and surrounding areas. 
The new branch factories are staffed 
with thoroughly trained Bristol field 
engineers and technicians and have 
all the equipment necessary for man- 
ufacturing standard instruments and 
for completely rebuilding and cali- 
brating any Bristol instrument. (Every 
such factory-reconditioned instru- 
ment carries a “new” guarantee. ) 

The Los Angeles and Houston 
branch factories bring the total num- 
ber of branches to five—others being 
located at San Francisco, Chicago and 
Toronto ( Bristol Company of Canada, 
Ltd. ). 

The new Los Angeles branch fac- 


New Los Angeles Bristol Branch Factory 


New Pittsburgh Headquarters 


58 


tory, located at 6800 East Acco Street, 
will bring top notch instrument serv- 
ice to the rapidly growing West Coast 
electronics and aircraft industries. 
The Houston branch will be of partic- 
ular interest to instrument users in 
this Southwestern center of the petro- 
leum and petrochemical industries. 


NEW PITTSBURGH HEADQUARTERS 


PITTSBURGH, PA.—As part of its 
overall expansion, The Bristol Com- 
pany announced a new and enlarged 
branch office headquarters at 2250 
Noblestown Road, this city. 

The new office will augment the 
already outstanding instrument serv- 
ice Bristol has given customers in this 
area since establishment of the first 
Bristol branch office here in 1906. 


aca tees wie: 


“ON-THE-SPOT SERVICE” 
for users users everywhere 


WATERBURY, CONN.—The recent open- 
ing of new branch factories and offices will 
step up on-the-spot services for Bristol in- 
strument users, wherever located. 

Bristol customers services begin long be- 
fore an instrument is purchased and continue 
long afterward. Bristol field and application 
engineers, throughout the U. S. and Canada, 
are available to recommend equipment best 
suited to your job. 


NO AXES TO GRIND 


You are assured of an unbiased recommen- 
dation because Bristol] makes almost every 
kind of instrument — full size, miniature, 
electronic, pneumatic, electric, mechanical. 
Bristol process instrument specialists are 
ready to advise you on up-to-the-minute 
control systems for new tough or unusual 
processes, 

After purchase, you have available on 
short notice—often within a few hours—a 
nationwide staff of factory-trained, widely 
experienced Bristol service engineers. For a 
reasonable rate, they install, check, adjust 
and inspect Bristol instruments in your plant. 
You can arrange to have a Bristol service 
engineer call at regular intervals to keep 
equipment in top operating condition. 

Complete factory reconditioning is now 
available at 5 factories: San Francisco, Los 
Angeles, Chicago, Houston, the main fac- 
tory at Waterbury, and the Bristol Company 
of Canada, Ltd., Toronto. Write for full 
particulars on Bristol instruments or service. 
The Bristol Company, 116 Bristol Road, 
Waterbury 20, Conn. 7.25 

IN PROCESS 


BRISTOL 2:22 


AUTOMATIC CONTROLLING, RECORDING 
AND TELEMETERING INSTRUMENTS 


TRAIL-BLAZERS 


New Houston Branch Factory 
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BUILDS 230-KV LINE ACROSS 
We bee a 


Towers rest on concrete piles 
driven 60 feet into muck 


On one hand lay the uncertain problems offered by a 
route through the bayous and marshes around Lake Pont- 
chartrain. 

On the other hand were the known problems of build- 
ing the line through the lake itself. 

Louisiana Power & Light Company chose the lake 
route for its new 230-kv transmission line. The 75-mile line 
from Snake Farm substation near New Orleans to Bogalusa 
substation on the high land across Lake Pontchartrain was 
completed in September. Thirty-five miles of it ran through 
the lake. 

Among the line’s unusual features are special strandings 
of ACSR conductor, the special concrete piles driven as 
much as 60 feet into the muck to reach a solid foundation, 
the excellent counterpoise system set up with the help of 
the lake’s salt water, and the need for protection against 
both hurricanes and lightning during the area’s annual 75 
storm days. 

The insulation supplied by Ohio Brass included fifteen 
10 by 534-inch units at suspension points, and seventeen 
25,000-pound units at deadend and angle towers. 

Once again when service requirements are likely to be 
severe, the choice of insulators is O-B. This has been true 
through the years . . . on the long spans, in the mountains, 
in the heavy storm areas of the world . . . that the majority 
of insulators are supplied by Ohio Brass. You’ll find them 


After tower erection, crossarms were left everywhere that “something extra” is required of an insulator. 
attached to lower portion of tower until 
center conductor was raised to crotch of 
tower and laid temporarily in wooden 


Double-circuit part of Snake Farm- Vdd 


Bogalusa (before installation of second 

circuit) line as it enters Lake Pontchar- OHIO BRASS CO. MANSFIELD, OHIO 
train. Special ACSR conductor was used 

on 75-mile long line. 
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PURITY is a way of life in the Varex capacitor 
plant. Everything that goes into Varex gets the 
white-glove treatment, figuratively and _ literally, 
since one of the best ways to guard against capacitor 
failure is to use pure materials and to keep them 
uncontaminated during manufacture. 


Incoming insulating paper, aluminum foil and 
askarel—the real insides of a capacitor—get a com- 
plete series of tests to confirm their physical, 
chemical and electrical characteristics and check 
their purity. The askarel is again purified and 
degasified just prior to use, right in the O-B ca- 
pacitor plant. 


Provisions for purity are inherent in the Varex 
design. For example, the method of cooling ele- 
ments, with a foil extended at either edge also 
contributes to the elements’ freedom from contami- 


=) Ae 


nation. It means there need be no interruption of 
the winding process to insert contact tabs in the 
element. As a result, the active dielectric is never 
touched, not even by a white-gloved hand! Winding 
is done in an air-conditioned room. When the out- 
side of the element, the secondary insulation and 
other internal Varex components are handled, the 
hands always wear white gloves. 

Before the askarel impregnant goes into the 
capacitor, the unit is thoroughly and rigorously 
vacuum-dried to a low micron range, to remove 
gases and moisture. 

As a final safeguard, a power factor measure- 
ment is made with the unit operating at full-rated 
60-cycle voltage. But we believe the best protection 
against impurities is to keep them out in the first 
place. That’s why Varex capacitors get the white- 
glove treatment! 





THIS NEW UNIVERSAL 
CLAMP HELPS YOU 
MAKE GOOD 
DEADENDS 
FAST 


spring holds 


keeper open during 
forming and bending... . ‘ 


Using the new 88500 O-B Universal clamp is 
simplicity itself. A special spring clip holds the 
keeper open while the conductor is bent and formed. 
Then just tighten the nuts after the conductor is 
in place. 

Made of galvanized malleable iron, this new 
clamp offers several other advantages. All work can 
be done from one side. There are no loose nuts, 
washers, bolts, or keeper pieces. There is no need 
for holding and aligning the keeper, since the clamp 
automatically stays in alignment. Holding strength 


OHIO BRASS CO. 
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is high, exact values depending on the size and 
condition of the conductor. Grooves in the clamp 
are designed so that the jumper is separated from 
the taut span cable, to eliminate all possibility: of 
abrasion. 

It’s easy to see how the O-B Universal clamp 
will make deadending simpler and cheaper in any 
distribution system. It fits all conductors in. the 
range of sizes from .20 to .50 inches in diameter. 
The next time you order universal clamps make 
sure you specify the new O-B Universal. 


MANSFIELD, OHIO 
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MEN RESPONSIBLE FOR 
POWER DISTRIBUTION KNOW... 


[FITS S PARANITE 


From Power to Control Cable... 

Cable specified for utility applications must provide 
dependable performance to the highest degree. 
That’s why more and more engineers are saying —If 
It’s Paranite It’s Right!® Paranite cable is engineered 
to perform in excess of your most rigid requirements. 
Super-Pararite® butyl rubber insulations have been 
developed to withstand special conditions in your area. 
Copper or aluminum bare or weatherproof cables— 
ACSR or line wire (formerly products of Midland 
Wire Corporation) are available. 


_ 
_wet 
at 


; pee WIRE AND CABLE 
DIVISION ESSEX WIRE CORPORATION 
bere WAYNE CG, INDIANA 











MANUFACTURING PLANTS: *Birmingham, Ala.; Anaheim, Calif.: Jonesboro, Ind.; Marion, Ind.; Tiffin, Ohio 
Warehouses* and Sales Offices 


Atlanta, Georgia *Kansas City, Missouri Rochester, New York 

*Chicago, Illinois *Detroit, Michigan *Los Angeles, California *Portland, Oregon *Saint Louis, Missouri 

Cleveland, Ohio Hartford, Connecticut *Newark, New Jersey Upper Darby (Philadelphia,) Pa.  *San Francisco, California 
Dallas, Texas Indianapolis, Indiana Omoha, Nebraska Phoenix, Arizona Springfield, Mlinois 
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DURABLE 


SERVICE ENTRANCE CONNECTIONS 
with ANDERSON DURA-CRIMP 
COMPRESSION SLEEVES 


High conductivity! Quick, simple and easy installation! 

Compact and neat! Wide range of conductor combinations! 

Anderson Dura-Crimp Compression Sleeves are plainly marked to show 
(1) die size, (2) die press area, (3) catalog number and (4) complete cable 
size application. 54”’ O.D. line consists of 17 sizes to accommodate all 
combinations of Aluminum, ACSR and Copper conductors from #8 AWG 
to 1 /0 AWG. 14” O.D. line, 14 sizes for all combinations of 

Aluminum, ACSR and Copper conductors from #8 AWG to #2 AWG. 
Caps, color coded to indicate cable size, are easily removed or 

punctured by cable. 

Anderson’s exclusive inhibitor increases conductivity and pull-out strength. 
The inhibitor’s correct distribution in both grooves is assured 

by a solid, built in center, which also insures correct cable length in each 
groove and prevents direct cable contact. 

Contact your ANDERSON Representative for complete details . . . 

or write to our home office. 


Aluminum & Bronge POWER CONNECTORS + CLAMPS + FITTINGS * ACCESSORI 
for SUBSTATION © TRANSMISSION @ DISTRIBUTION 


ANDERSON ELECTRIC 


CORPOR AT 
BIRMINGHAM 1, ALABAMA 





BLAW-KNOX has what it takes 


A Blaw-Knox automatic sprinkler system could 
have prevented this disastrous fire. Each year a 
serious fire strikes one out of seven manufacturing firms 
in this country. And out of every 100 firms who lose 
their records in a fire, 43 never reopen for business. So 
why take any chances. 

Blaw-Knox engineers, fabricates and installs auto- 
matic sprinkler systems that are always alert to detect, 
confine and quench a fire at its origin. Qualified engi- 
neers custom-design systems that meet individual re- 
quirements—and fulfill all insurance standards and 
municipal codes. A Blaw-Knox automatic sprinkler 
system pays for itself in a few years through savings in 
reduced insurance premiums. 

Let a Blaw-Knox fire-protection engineer study your 
needs, submit a layout and estimate, and tell you how 
you can pay for the system on our lease or deferred 
payment plan. For more complete information, write for 
Bulletin No. 2426—‘“‘Fire Can Destroy Your Business.” 


to provide these products and services 


Blaw-Knox trapeze functional spring hangers, 
with the patented internal swivel action, support power 
piping in new generating station. Our experienced engi- 
neers are available to both design and make recommen- 
dations for your hanger requirements. For further in- 
formation, send for Catalog No. 54. 


High temperature, high pressure oil tunnel piping 
in large steel mill is typical of many piping systems 
prefabricated and erected by Blaw-Knox. Experienced 
piping engineers, modern shop facilities and a new Blaw- 
Knox digital computer method for fast, accurate cal- 
culation of piping stresses are available to you. Let us 
know your requirements and we will provide the service 
you need. For additional information, write for Bulletin 
No. 2443—“‘Piping for Industry.” 


mre BLAW-KNOX COMPANY 


Power Piping and Sprinkler Division 


829 Beaver Avenue « Pittsburgh 33, Pennsylvania 


Complete facilities for prefabrication and erection of piping systems for all pressures and temperatures 
.-- complete line of standard and custom-engineered pipe hangers, supports and vibration eliminators 
«+. complete line of automatic sprinkler systems for standard and special hazards 
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Work space is heated, lighted. 


Place your switchboards outdoors to 
save installation, construction costs 


@ You save cable costs by installing your switchboards closer to 
the protected equipment. 


@ You save space required for control buildings by installing your 
switchboards outdoors. 


@ Your outdoor unit comes completely assembled for quick, easy 
installation. 


@ Your operational schedules are not disrupted. Walk-in units can 
be serviced in inclement weather. 


@ For more information, call your nearest G-E Apparatus Sales 
Office, or write Section 511-23, General Electric Company, 
Schenectady 5, New York. 


Progress /s Our Most /mportant Product 


GENERAL @) ELECTRIC 








Hotpoint Super Deluxe 
Air-Blower Dryer 
MODEL LB45 


Hotpoint Super Deluxe 


Sealed Chamber Dryer 
MODEL LC45 





Your solution to increased revenue... 


Automatic Electric Dryers for ’58! 


Hotpoint offers a complete selection of 
Automatic Electric Dryers to help you put 
more of these revenue-producing appli- 
ances on your lines. The 1958 Hotpoint 
Line includes two types, six models. 
There’s one for every need, every budget 
—each with distinctive new Hotpoint 
CLEAN-LINE Styling, and loaded with 
the super sales-appeal that only Hotpoint 
advanced features can create! 


a Hotpoint Air-Blower Dryers 
... with plug-in flexibility! One con- 
nection for either 115V or 230V operation. Air- 


Blower models have giant Wide-Screen Lint Filter 
for increased drying efficiency. 


Your Hotpoint Distributor has complete 
details on Hotpoint’s aggressive merchan- 
dising support, feature versatility and pre- 


sold popularity. Ask him to show you how ~ 


easy it is to build profitable load—and to 

develop sustained revenue—with Hotpoint 

Automatic Electric Dryers! They will 

help you put more POWER in “House- 

power’’—more LIVING in “Live Better 
. Electrically!” 


Hotpoint Sealed Chamber 

Dryers ...no venting required! 
2 for installation in either utility room or kitchen. 
Cold water spray condenses moisture and the lint 
and water are pumped down the drain. 





Look ror tHAT Hotpoint biFFERENCE 
( your Cuktowmens do!) — 


Automatic Washers - Clothes Dryers - Combination Washer-Dryers « Electric Ranges + Refrigerators » Food Freezers « Air Conditioners 
Customline » Dishwashers - Disposalis@ +» Water Heaters + Television » HOTPOINT CO. (A Division of General Electric Company), | 
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New York State 


erects OF More 
American bridge Towers 
on new 230 kv line 


Tus tall tower is one of 54 recently designed and fabricated 
for New York State Electric & Gas Corporation, Binghamton, 
N. Y., an American Bridge customer for 17 years. 

These towers which average 118’ in height comprise a 9-mile 
stretch of that company’s Gardenville-Perry 230 kv line. The tall- 
est tower is 128’; the longest span is 1,270’. 

Of the 600 tons of steel used in the 54 towers, about 180 tons, 
or 3% tons per tower, for all main legs and some of the main 
bracings, was fabricated of USS Man-Ten. The use of this high 
strength steel saved over % ton per tower or about 30 tons in all 
... with appreciable savings in freight and erection costs. 


The Finest Towers at the Lowest Possible Price! 


Since 1911, American Bridge has maintained a modern plant which 
specializes in the fabrication of electric transmission towers, substa- 
tions and similar structures. Our towers are designed for the specific 
conditions of loading expected on your line. Generally, all tower 
members are made alike on all four sides to facilitate erection. Even 
the bolts which we furnish are of the same diameter, and they are 
sorted, packed and marked so that no time is lost in looking for the 
right fastenings. Every member is stamped in the steel to coincide 
with easily read erection drawings. And, because our towers are gal- 
vanized after fabrication by the hot-dip process, their protective coat- 
ing lasts for years. 

For more information about our ability to save you money on your 
tower requirements, just contact the nearest office. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION ° GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
Contracting Offices in: AMBRIDGE * ATLANTA + BALTIMORE + BIRMINGHAM + BOSTON + CHICAGO ~ CINCINNATI + CLEVELAND - DALLAS - DENVER ~ DETROIT - ELMIRA - GARY 
HOUSTON * LOS ANGELES * MEMPHIS * MINNEAPOLIS * NEW YORK * ORANGE, TEXAS * PHILADELPHIA * PITTSBURGH * PORTLAND, ORE. * ROANOKE + ST. LOUIS + SAN FRANCISCO + TRENTON 

UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN BRIDGE 
Us) [Transmission lowers 
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for the power utility field 


The HATHAWAY RS-9 Fourteen is ine oni 


oscillograph specifically designed for the automatic recording of un- 
anticipated faults and transients in power stations and systems. 
Economical maintenance and rapid adjustments can be made through 
the hinged panels leading to all internal mechanisms. 


Hundreds of utilities throughout the world benefit from the exclusive 

features of the RS-9. 

@ 14 channels on 10” chart Voltage, current, power or phase- 
sequence may be recorded on each channel 

@ Two millisecond starting Complete information is insured 

@ Magazine loading Convenient to remove or attach 

@ Automatic record advancement Eliminates foggy records by con- 
stantly supplying fresh paper 

@ Time recorder Year, month, day, hour, minute and second are 
printed as record starts 


@ Precision-made shunts Choice allows control of current and/or 
voltage—may be panel-mounted 


For specific information on these and many more exclusive 
Ca features write for bulletin on the RS-9 Fourteen 
> 
‘ HAMILTON WATCH COMPANVY 


You can rely on dependable instrumentation by Hamilton 5800 EAST JEWELL AVENUE @ DENVER 22, COLORADO 
HATHAWAY (NSTRUMENT DO/V/S/ON 


eo NEW TORK @ DETROIT @ CHICAGO © ALBUQUERQUE @ PASADENA 

600 Fifth Ave. 1960 E. Lincoln Ave 35 E. Wacker Dr 3221 Silver Ave., SE 380 E. Green St. 

Plaza 7.7947 Birmingham, Mich Stote 2.8411 9632 Ryon 1.7829 
Midwest 4.9004 
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installed at the 


1,000,000 VOLT FERRANTI TESTING TRANSFORMER 


Photograph reproduced by 


courtesy of the 


National 


Physical Laboratory and 
the Ministry of Works. 


NATIONAL PHYSICAL LABORATORY 


THE HIGHEST VOLTAGE OUTDOOR TESTING TRANSFORMER 
IN THE UNITED KINGDOM 


A 1,000,000 Volt Ferranti Testing Trans- 
former operating with the tank at a potential 
of 500,000 Volts above earth. The trans- 
former is mounted on 6 columns of insulators 
at a height of 12 feet from ground level. The 
overall height of the complete equipment is 
36 feet. Associated with the equipment is a 
1,000,000 Volt wall bushing, 36 feet in length, 


FERRANTI LTD., Head Office and Plant: 


through which the supply is carried to the 
test laboratories. 

Ferranti are specialists in the manufacture of 
High Voltage A.C., D.C. and Impulse Testing 
Equipments for all kinds of research and 
routine testing and are backed by over 70 
years’ experience in the manufacture and 
development of electrical apparatus. 


This equipment was installed under the direction of the Ministry of Works. 


HOLLINWOOD - LANCASHIRE - ENGLAND 


London Office: KERN HOUSE - 36 KINGSWAY - W.C.2 
NEW YORK: Ferranti Electric Inc., 30 Rockefeller Plaza, N.Y.20 


TORONTO: Ferranti Electric Ltd., Mount Dennis, Toronto 15, Ontario 


FT204- 
PLANTS — 


GEM MILL: Chadderton, Lancs., England. 
WYTHENSHAWE : Cheshire, England. EDINBURGH: Ferry Road, Edinburgh 5, Scotland. 
WEST GORTON: Manchester 12, England. DUNDEE: Kings Cross Road, Dundee, Scotland. 


MOSTON : Manchester 10, England. 
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Microwave 


KEEPS UTILITIES ON THE BEAM 


In a tremendous surge of expansion, electric utilities are 
pulling up new installations essential to the national 
economy, right across the nation. 


RCA Microwave is providing these utilities with de- 
pendable communications systems, easily expand- 
able, capable of handling every vital communication 
function including voice, teletype, telemetering, 
supervisory control, load control, relaying and trans- 
fer trip, facsimile, remote control, operation of 
mobile radio and others. 


Through the use of microwave, voice or data intelli- 
gence reaches every part of the territory served and 
the whole system can be under the dispatcher’s 
immediate control. 


All this is accomplished with speed, efficiency, relia- 
bility and economy compatible with and, in most 
cases, superior to that provided by any other 
means—without high maintenance costs, expen- 
sive right-of-way problems, or vulnerability to 
weather vagaries. 


ON PIPELINES—In the petroleum and natural gas 
industries where pipelines knife across the country, 
RCA Microwave systems link dispatching and con- 
trol points with pumping stations and unattended 


VARs 
RCA 2-WAY 
RADIO 


‘ 


remotely operated booster stations. Pipeline capac- 
ity is increased and operating costs are cut. VHF 
control channels allow immediate contact with 
maintenance personnel. 


ON TURNPIKES— On the new cross-country superhigh- 
ways RCA Microwave provides circuits for voice, 
facsimile, teletype, VHF control, traffic information 
and business machine communications . . . gives 
operating personnel complete control of the road, 
greater safety and service to driver patrons around 
the clock, in fair weather or foul. 


RCA MICROWAVE provides the most advanced 
engineering features. Provision for the easy addition 
of future channels makes it the least expensive 
form of communication per channel mile. Equip- 
ment uses easy-to-service, familiar circuits and 
readily available tubes. Single sideband suppressed- 
carrier frequency division multiplex is used exclu- 
sively to meet high standards of dependability and 
quality of transmission. Frequency control for the 
system is concentrated at the terminal stations. 
And only two frequencies are usually required. 
Furthermore, RCA provides the nation-wide service 
of the RCA Service Company to keep your system 
operating at its peak. 


RCA Microwave Representatives, with years of mi- 
crowave experience, will be glad to answer any ques- 
tions and to assist in planning your installation. 
Mail coupon for further particulars. 


PERFORMANCE PROVED IN MORE THAN A MILLION CHANNEL 
MILES OF OPERATING SYSTEMS THROUGHOUT THE WORLD 


RCA MICROWAVE 


RCA MICROWAVE is easily interconnected with 
mobile radio installations as well as existing tele- 
phone lines and switchboards. Field maintenance 
crews, no matter how remotely located, can be con- 
tacted from any station or office. Instant communica- 
tion in the field means hours per day saved in parking, 
backtracking and preventing costly delays. 


Radio Corporation of America 
Communications Products, Dept. YB-45 
Building 15-1, Camden, N.J. 


© [_] Please send me latest literature on RCA Microwave. 


RADIO CORPORATION 
OF AMERICA 


Communications Products 
Camden, N. J. 


II intention cnicni nips lactamase 
Company 

Address 

pear actces os iacacineehcilanetiecrenieit habit ineees State 


~------------- 


[-] Have RCA representative get in touch with me. 





Jn ever growing numbers, Marind Condenser 
installations are earning a well deserved reputa- 
tion for efficient, dependable performance. De- 
signed and built by thoroughly experienced en- 
gineering and manufacturing personnel, Marind 


power equipment products enjoy a reputation for 
outstanding quality. We have in process of con- 
struction units to suit turbo generators to 156 
megawatts, and are capable of processing steam 
surface condensers to any size. 


Industrial Products Division 


MARYLAND SHIPBUILDING & DRYDOCK COMPANY 
BALTIMORE 3, MARYLAND e Representatives in Principal Cities 


STEAM CONDENSERS AND AIR EJECTORS 
for stationary power plants and marine service 





SUSPENSION 
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HIGH VOLTAGE: 


Bushings internally clamped — 

multi skirted for extra long creep- 

age distance—terminals will accom- 

modate either copper or aluminum 

conductor in full range of sizes re- 
quired by EEI-NEMA Standards. 


LOW VOLTAGE: 
Bushings of ‘wet process porcelain inter- 
locked with tank to prevent rotation — 
solderless connector type terminals highly 
resistant to stress corrosion; will accommodate 
either copper or aluminum conductor in full 
range of sizes required by EEI-NEMA standards. 


Eliminates entering 

tank ... tap position 

can be quickly identi- 

fied and easily changed 

without disturbing trans- 

former seals. Entire assem- 

bly impulse tested in accord- 

ance with NEMA standards. 
Stationary contacts of forged 
copper with round heads for easy 
operation, long life. Insulated han- 
dle grounded and marked for positive 
positioning. 


Tank constructed of 

heavy-gauge, rust-re- 

sistant, copper bearing 

steel. All seams, brack- 

ets and mounting pads 

are arc welded to eliminate 

moisture collecting cracks 

and crevices. Tank finish is 

durable, three coat modified 
alkyd paint. 


Corrosion dangers minimized by 
domed cover, stainless steel cover 
band, stainless steel mounting pads. 
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Pasion mers are Ne 


Maximum mechanical strength of core- 

coil unit is obtained by RT&E’s unique 

core-coil clamping method. This eliminates 

the conventional vertical clamp members by 
utilizing the tank for this purpose. 






A rigid, unitized construction is thereby at- 
tained. Maintains all parts firmly fixed with re- 
lation to each other — additional coil surface is 
exposed to the cooling oil, and additional strength 

is gained for bracing the coil against distortion dur- 
ing short circuits. Quiet operation assured. 
















HARD FIBER BOARD LEAD 
GUIDE — HOLDS LEADS 
SECURELY IN PLACE 














HEAVY GAUGE STEEL BANDS 
BIND UNIT TOGETHER 





RT«&E’s exclusive wound core of single 
turn laminations with staggered, 
interleaved butt joints is formed from the 
finest non-aging, high permeability, 
cold reduced silicon steel. 





J BOLTS MOUNT UNIT 
SECURELY TO TANK WALL 









BRACED BY TWO PRESSED 


This core, together with a coil of 
STEEL CORE CLAMPS 


outstanding design, results in a trans- 
former that has low losses, regulation 
and weight and is high in impulse 
strength and overload capacity. 










CORPORATION 


WAUKESHA, WISCONSIN 









RT&E Transformers are designed and built to the highest standards. A depend- 
able product produced by a dependable company and backed by a full five year 
guarantee. Available from warehouses conveniently located throughout the U.S. 





Helping provide power for America 
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Another L&N solution to the area regulating problem 


These movie films show how fast a 
simulated full-scale, instantaneous 
load change is detected, transmitted 
hundreds of miles, recorded and fed 
into the load control: at top, a 
plunger switch triggers the system’s 
primary element, and starts a 1 rps 
time standard. Subsequent frames 
show how receiving recorder whips 
across scale to record 90% of the 
full-scale change in 1.65 seconds. 


New Telemetering puts 90% of full-scale load change on 


chart paper in 1.65 seconds. Developed by L&N, it’s... 


Something that’s never been done before 


Written by W. M. Richardson, Field Engineer, Leeds & Northrup Co. 


These movie frames tell the story: 
the new Speedomax® Variable-Fre- 
quency Telemetering System starts 
feeding remote system data to the 
control center in less than three 
tenths of a second .. . actually re- 
cords 9/10 of a full-scale, instanta- 
neous load change in 1.65 seconds. 


Already in operation on a number 
of power company systems, the speed 
of these new telemeters results in re- 
markably improved automatic dis- 
patching control. As one operator 
said, “Automatic control pulses start 
hitting our generators less than half 
a second after the inception of a load 
swing.” 


Unmatched 1% Accuracy 

Greater speed is only the beginning: 
mean accuracy (including end de- 
vices) is 1%. This figure does not 
assume ideal conditions, but is main- 
tained within 107- to 127-volt line 
variations, +15 C ambient tempera- 
ture changes and 59.8 to 60.2 cycle 
frequency swings. On systems where 
transmitting-end recorders (op- 
tional) are used, sending and receiv- 
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ing chart curves are virtually con- 
gruent. This kind of photographic 
accuracy is especially important on 
systems contemplating computer- 
control, for system regulation can 
be no better than the accuracy of 
computer input data. 


No Drift 


Extensive field tests demonstrated 
that overall telemetering stability 
holds to within 0.5% per month with- 
out the need for recalibration. 


Uses Lowest-Cost Telephone Channels 


Normal operation is with a new 18- 
30 cycle oscillator. The new Speedo- 
max Telemeters may also be deliv- 
ered for use on leased lines where 


Continued on page 187 
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PRODUCES PLASTIC: COVERED CONDUCTOR 
AT NEW MASSENA FACILITIES 


The operator shown in the photograph on this page is adjusting 
the high-voltage tester through which all Alcoa plastic-covered 
conductor must pass before it is approved for shipment. 
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GET PLASTIC-COVERED CONDUCTORS THAT MEET OR 


Alcoa has established its own covered conduc- 
tor department at Massena, N. Y., to enable 
customers to get the best service combined 
with the best quality. Alcoa’s line of electrical 
conductors meets the most rigid standards. 
Using specially developed equipment, modern 


improvements incorporated in Alcoa’s equip- 
ment assure the highest possible quality control 
over the finished covered conductor during 
production. 


In the new manufacturing facility at Mas- 
sena, quality is carefully controlled throughout 
the entire fabrication process. By putting the 
most modern and efficient coating equipment 
into the hands of the people accustomed to 
setting the standards of the aluminum con- 
ductor industry, a superior product is achieved. 

The equipment is designed to apply coating 
to single wires, 7- and 8-strand and multi- 
layered conductors. Insulated phase wires are 








EXCEED ASA STANDARDS... 


wrapped around bare or covered neutrals to 
form duplex, triplex or quadruplex service drop 
cables. 

After their final winding into coils or reels, 
the cables are submerged in water to permit 
electrical testing for insulation imperfections. 
Sample strips of covering from the same lot 
undergo laboratory tests for thickness and com- 
position. Only cables that pass this ‘acid test”’ 
are accepted for shipment. 


eo 


Precision controls on this plastic extruder line 
permit accurate control of the thickness of the 
covering. Coating such as standard polyethy- 
lene, high molecular polyethylene, high density 
polyethylene, P.V.C. (polyvinylchloride), etc., 
may be applied in any of the standard thick- 
nesses or to your exact specifications. 


This machine is wrapping triplex cable for 
self-supporting, low-voltage distribution and 
service drop use. Triplex consists of two insu- 
lated phase wires cabled usually with a bare 
neutral. Duplex employs one and quadruplex, 
three conductors, respectively. 


Reels of covered aluminum conductor, fore- 
ground, are being checked before shipment 
from Alcoa’s warehouse at Massena, N. Y. 
The “‘tires’”” in the background are actually 
coils of covered conductor packaged on a tire- 
wrapping machine for complete protection dur- 
ing shipment and storage. Each coil is provided 
with aripcord for quick removal of the wrapping. 


ELECTRICAL CONDUCTORS 
AND ACCESSORIES 
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HOW THE ELECTRICAL ENGINEERING 
DIVISION OF ALCOA RESEARCH 
LABORATORIES SERVES YOU 


Prer rer 
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The success of the Alcoa plastic- 
covered conductor program was as- 
sured by Alcoa’s many years of 
experience as a producer of alumi- 
num conductor. Exacting standards 
for aluminum conductors have long 
been a routine at Massena. 

Here an aluminum sample rod is 
being placed under tension in a 
Baldwin 20,000-pound vertical 
testing machine. A strain follower 
has been mounted on the sample 
and a Selsyn motor is transmitting 
the sample’s elongation to the re- 
cording drum near the operator’s 
right hand. 


The technician is removing the 
broken pieces of the rod specimen 
after it has been pulled apart in the 
tension test. This view shows the 
grips and heads of the testing ma- 
chine. The results of such basic re- 
search appear in the uniformly high 
quality conductor Alcoa produces. 


ALCOA RESEARCH .. .Development today —for tomorrow’s loads 
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With the use of electrical energy in the 
United States doubling every ten years or 
less, there is a crying need for new and 
better products to serve that demand. Alcoa 
recognized this need in the early 1930’s and 
set up a special division to concern itself 
with both the mechanical and electrical 
characteristics of products supplied to the 
electric power industry. With headquarters 
located at Massena, N. Y., it is known as 
the Electrical Engineering Division of 
Alcoa’s Aluminum Research Laboratories. 

In the large indoor laboratory at Massena, 
research is conducted on all problems in- 
volving the use of aluminum as a conductor 
of electricity. There are several outdoor 
test spans ranging from 200 to 1,500 feet. 
Wind conditions at Massena are favorable 
for the year-round study of aeolian vibra- 
tion and galloping of conductors. In the 
winter, temperatures as low as forty below 
zero have been recorded, facilitating studies 
of cold weather behavior of conductors. 

Extensive research and development are 
done on aluminum conductors and con- 
nectors. Accelerated tests are designed to 
simulate years of actual service conditions. 
This is accomplished by repetitive ‘‘on” 
and “‘off” periods of passage of electric cur- 
rent through the conductor, commonly 
known as “heat cycling.”’ Inferior connec- 
tions become excessively hot as the test 
proceeds. Similar tests are run in high hu- 
midity cabinets to obtain accelerated cor- 
rosion conditions in salt spray and other 
atmospheres. 

Out of this research and development 
program has come the best line of aluminum 
products for the electrical industry availa- 
ble anywhere. With the largest research and 
development program in the industry and 
a reputation for leadership, Alcoa offers you 
more. For assistance with any application 
of aluminum in the electric industry, see 
your Alcoa sales engineer or write Alu- 
minum Company of America, 2307-K Alcoa 
Building, Pittsburgh 19, Pennsylvania. 


ALCOA §. 


ELECTRICAL CONDUCTORS 
AND ACCESSORIES 


ALUMINUM COMPANY OF AMERICA 


r Guide to the Best in Aluminum Value 
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SAME voltage rating 


-» ,-ANY strength 


When substation design calls for buses to withstand 
high fault currents, there’s often considerable 
economy in use of insulators of high cantilever 
strengths. Availability of such insulators affords 
freedom in structure design, and reduces total 


number of insulators and points-of-support required. 


In the illustration above, the insulators shown 
are, in order, a Lapp Standard Station Post, a Lapp 
High Strength Station Post, a Lapp Extra High- 
Strength Station Post, and a “special” Lapp Station 
Post of still higher strength. It’s “special” only be- 
cause it doesn’t happen to be in the most recent 
catalog, and because it doesn’t fit any previously- 
established formal strength staadards. A customer 
needed 10,000 Ib. cantilever strength in a 23-Kv 
switch and bus insulator. He got it—in a hurry. If 
you need an insulator of such characteristics, specify 
it as Lapp No. 41398. If you need switch-and-bus 
supports in any other strength rating, we can prob- 
ably make them, too. The merit of the Lapp Station 
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Post design is reflected in the ease of its stress analy- 
sis. The simplicity of the post structure, the uniform 
reliability of Lapp porcelain, and the certainty of 
externally-attached caps—instead of pins or inserts 
—all are such that it is routinely possible to design 
an insulator into an unexplored strength field, with- 
out risk of unknown variables. 

At any voltage rating, in any strength class, Lapp 
Station Posts give you an extra margin of operating 
security, low upkeep, long life. 


Lapp Insulator Co., Inc., Le Roy, N. Y. 





Nine Years of Operating Experience 


UPER-PURE 


with the Dual Circulation Boiler 


Low carryover of silica and solids, 
at design pressures upto 2200 psi, 
with low-purity feedwater and 
make-up as high as 100%, proves 
soundness of dual circulation design 


| pasar with the FW dual circulation steam gen- 
erator — now in the tenth year of successful operation 
— clearly demonstrates its effectiveness in producing high 
purity steam from waters which had previously been con- 
sidered unsatisfactory for high-pressure boiler make-up. 
The following advantages have now been fully realized in 
installations with design pressures up to 2200 psi, and 
make-up as high as 100%. 

Sharply reduced carryover of silica and solids, 
preventing costly fouling of turbine blades. 

Low concentration in high-duty furnace section, re- 
sulting in minimum tube damage and reduced boiler 
maintenance. 

Reduced blowdown with lower heat loss and smaller 
heat recovery equipment. 

Reduced feedwater purity requirements, permit- 
ting less expensive water treatment even with high make- 
up. 

The dual circulation boiler utilizes two separate heat 
absorbing sections — a radiant primary section (where 
most of the steam is generated) , and a low-heat-absorption 


STEAM GENERATOR OUTPUT 


BLOWDOWN TO | 
WASTE 


? 
i 
| 
pt 
| 
SECONDARY ——> | 
gram showing principle SECTION 
of Dual Circulation. j 


Simplified flow dia- 


Secondary section and 


blowdown to secondary BOILER TUBES 


section are shown in 
color. 
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secondary section (convection portion of boiler). Blow- 
down from the primary, usually at a high rate, provides 
feed for the secondary section. This reduces concentration 
in the primary section to a much lower value than in 
the secondary section. Steam generated in the secondary 
section is returned to the primary drum where it is scrub- 
bed by feedwater and condensed in whole or in part before 
mixing with the primary steam. Even with high concen- 
trations in the secondary, low steam release rates prevent 
excessive moisture carryover from this section. The effec- 
tiveness of this design in reducing carryover of silica to 
the turbine is well illustrated by the comparative test data 
plotted below for the conditions indicated. For further 
details on FW Dual Circulation Steam Generators, send 
for a copy of Bulletin B-50-11. Foster Wheeler Corpora- 
tion, 165 Broadway, New York 6, N. Y. 


COMPARISON OF SILICA IN STEAM BETWEEN 
STANDARD INDUSTRIAL AND DUAL CIRCULATION BOILERS 


% OF BLOWDOWN 


Drum Operating Pressure — Approx. 1500 psi. 

Total Soluble Solids in Feedwater — 150 ppm 

Silica (SiO2) in Feedwater — 1 ppm 

Evaporation in Secondary Sec. — 33% of total boiler output 


FOSTER 


NEW YORK e LONDON 
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in Generating 


le. Cross section of a three-drum Dual Circulation Steam 
Generator designed for 300,000 Ib/hr, 1500 psi, 900F, with 
100% make-up. Steam-water mixture leaving wall tubes passes 
through washing and separating compartments in the primary 
drum. Water from the high-duty section is continuously blown 
down to the low-heat-absorption secondary section, shown in 
color. Steam from the secondary is returned to the primary 
and condensed by incoming feedwater. 


Cross section of a two-drum Dual Circulation Steam Generator 
designed for 300,000 Ib/hr, 700 psi, 750F, with high make-up. 
Here the primary and secondary sections are segregated within 
the single upper drum. The waterwall tubes comprise the 
high-heat-absorption primary section and the boiler bank or 
convection section comprises the low-heat-absorption secondary 
section. 





Cross section of Dual Circulation reheat steam gen- 
erator designed for a maximum continuous output of 1,450,000 
ib/hr with a design pressure of 2075 psig, normally operating 
with low make-up. Steam temperature of 1000F is maintained 
over’a load range from 500,000 Ib/hr to maximum rating. The 
primary section consists of waterwall surface exposed to 
radiation from the flame and gases while the secondary con- 
sists of extended surface heated by convection. 


WHEELER 


PARIS e ST. CATHARINES, ONT. 
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Twelve more reasons why CHTA pumps are 


INDUSTRY'S FIRST CHOICE 


for high-pressure boiler-feed service 


HE three Ingersoll-Rand 5-stage 

CHTA boiler-feed pumps shown 
above are installed in a large south- 
western industrial power plant — each 
unit handling 1150 gpm at 3775 ft dis- 
charge head. Three other 6-stage 
CHTA units are installed in the same 
plant, and six more are now on order. 


Each of these 12 units is another vote 
of confidence in the performance and 
dependability of CHTA pumps. In case 
after case, repeat orders from satisfied 
users make them the most widely used 
pumps for high-pressure boiler-feed 
service in the 1000 to 6500 psi range. 


The Unit-Type Rotor Assembly—a dis- 
tinctive I-R feature—contributes to 
high sustained efficiency, maximum 
strength, easy maintenance and widest 
possible interchangeability of parts 
throughout the entire CHTA line. The 
many unique features and advantages 
of these advanced-design pumps are 
fully illustrated and described in Bul- 
letin No. 7211. 


Whenever you have a high-pressure 
boiler-feed problem, your Ingersoll- 
Rand representative will welcome the 
opportunity to help you work out the 
problem to your best advantage. 


_|fR| Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 
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it’s New! Installs quicker...easier 


BLACKBURN 


It’s here...a heavy duty one-piece 4-bolt 
connector with all the electrical and 
mechanical advantages of a U-bolt con- 
nector... yet much easier to install. 


PPE TLL 


No bothersome nuts, washers, 
housings, spacer to take apart and 
assemble. Just three quick, easy 
steps and installation is completed. 


didaudidiil, FI 


Housings are of non-copper-bearing 

aluminum alloy. Spacer of soft aluminum 

pig protects conductor, aids conductivity. 

Spacer treated with heavy coating of 

oxide inhibiting compound. Hardware is 

high strength aluminum alloy completely 
CAT. NO. 4B4A alumilited to prevent seizing. 


Patent Applied For 


tT 


WIDE RANGE... 
Accommodates conductors—2/0 to 397.5 
ACSR—3/0 to 477 MCM. 


ONE-PIECE CONNECTOR 


HERE’S HOW EASY THE NEW 4-BOLT CONNECTOR IS TO INSTALL 


=. 
cal 
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—_ 
ed 
oe 
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Unscrew the two free bolts contained with Insert tap wire. Tighten and you have the ultimate 
neoprene washers and hang over main. in @ good connection, 


Available through electrical wholesalers everywhere 


JASPER BLACKBURN CORPORATION 


1525 WOODSON RD., ST. LOUIS 14, MO., WY¥down 3-9430 


ELECTRICAL WORLD e@ October 7, 1957 87 





Star performers 
in any 


installation... 


CHASE CONDENSER TUBES 


Chase Antimonial Admiralty Condenser Tubes lead the way in 
outstanding performance...length of service. Here’s why: Careful 
alloying, with the proper amount of antimony, all but eliminates 


dezincification failures. Grain structure is unaffected! The tube 
stays strong...tough enough to withstand wearing stress and 
strain. You benefit through longer, more efficient on-the-job serv- Ase 
® 


ice. Learn how Chase can play an important role in your specific 


: ap BRASS & COPPER CO. 
installation. Write for your free 54-page manual: “Chase Con WATERBURY 20, CoMMBCTICNT 


denser and Heat Exchanger Tubes.” SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 
Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York (Maspeth,L.!.) Philadelphia Pittsburgh Providence Rochester St.Louis San Francisco Seattle Waterbury 
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DE LAVAL 


BARREL TYPE 
BOILER FEED PUMPS 


: 
* 


* 
oi 
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Three ten-stage De Laval high pressure, barrel type boiler feed 
pumps, are on the line at the Deepwater Station of the Atlantic 
City Electric Company. Shown above is an aerial view of this 
station located in Penns Grove, New Jersey at the southern end 
of the Jersey Turnpike. Each pump delivers 675 gpm to the 
boiler for a total flow of 685,000 pounds per hour. Each pump 
operates at 1762 psi with temperature at 287 F., and is driven 
by a 900 hp motor. 
When it came time to modernize one of their existing facilities, 
Atlantic City Electric Company and Gibbs & Hill, Inc., consult- 
ing engineers, chose two similar De Laval pumps to serve 
a new 79,000 kw generator. 
Send for De Laval 
IMO Pumps For Fuel Oil Service Bulletin 1506, which 
Also doing an important job in this Atlantic City Electric re contains helpful data. 
Company station are De Laval IMO screw-type positive 


displacement. pumps, They supply fuel oil to the burners 
round the clock. 


Boiler Feed Pumps 


DE LAVAL STEAM TURBINE COMPANY 
861 Nottingham Way, Trenton 2, New Jersey 





KUHLMAN "Calosmant of the Wek" 


If you can identify this Kuhlman Electric Co. representative, and are the 
first one to notify Dept. SA-1, Kuhlman Electric Co., Bay City, Mich., you will 
receive a valuable gift certificate. Watch for the next Kuhlman “Salesman 
of the Week.” 


“QUICK GRIP" for 5 KV and below 
with the new big grip knob for quicker, 
tighter line connections. 


' 


NEW “QUICK GRIP” for voltages above 
5 KV with all live parts protected from 
birds and animals. 


“Here’s my favorite 


success story ..«- 


“The story begins in 1939 when Kuhlman developed ‘Quick-Grip’ to solve 
a particular customer’s problem. It proved so successful that it was incorpo 
rated into the Kuhlman line. Today, it is universally used as the fastest, 


safest and most convenient way to make a line connection. 


“The story continues when Kuhlman extended the ‘Quick-Grip’ feature 
above 5KV to again solve a customer's problem. This ‘Quick-Grip’ bushing 
in cover mounted design eliminates the extra expense of bird guards and 


other protective coverings. 


“| like this success story . . . it illustrates how Kuhlman representatives and 
design engineers work together to solve your transformer problems. What's 
more—it’s a story that never ends . . . for the search for better ways to 


meet your needs goes on continually at Kuhlman.” 


KUHLMAN 


ELECTRIC COMPANY 


GENERAL OFFICES: Birmingham, Michigan 
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Our most treasured ingredient | 
at Kaiser Engineers is ingenuity. It | 
manifests itself constantly in new, | 
more efficient, and tested ways of 
designing and building our clients’ 
plants. 


\ 
Veteran KE engineers can take NUCLEAR 
your facilities idea from a gleam 
in your eye through start-up. Or, 
they can perform any part of the 
project. One contract can cover all. 


KE ingenuity—applied in fresh, 
daring ways since the start of con- 
tracting in1914—can benefit your 
facilities. Investigate KE now! 
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has made KE a major engineer-contractor 
serving many industries 
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KAISER ENGINEERS 


economic analysis * plant location * engineering * design 
procurement: expediting * construction 


Kaiser Engineers Division of Henry J. Kaiser Company « Oakland 12, California * New York, Pittsburgh, 


4363 Washington, D.C., Buenos Aires, Calcutta, Dusseldorf, Montreal, Sydney, Tokyo 
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visible. Any welded contact would be 


j “OPEN DISCONNECT” with contacts 
@ noticed immediately. 





FUSES should be selected in accord- 
ance with Art. 430 of the National 
@ Electrical Code. 





BULLETIN 709 SOLENOID START- 

3 ERS with double break, silver alloy 

@ contacts used in all Allen-Bradley 
combination starters. 





When the Electrical Code requires a 
manual disconnect switch ahead of the 
magnetic starter, be modern. . . do it 
the neat, safe way ... install an A-B 
Bulletin 712 combination starter. 

This popular starter combines in one 
cabinet: (1) manual disconnect switch 
with double break, silver alloy contacts; 
(2) fuse clips (optional); (3) Bulletin 
709 magnetic starter. 

The disconnect lever and the discon- 
nect switch must be in the “Off” posi- 
tion before the door can be opened. 


COMBINATION STARTERS 


are the best answer! 


The Sign of 
QUALITY Motor Control 


Installation of Allen-Bradley Bulletin 712 
combination starters in large Florida packing 
plant. Electrician is installing heater element 
on the overload relay. 





The open disconnect switch contacts 
are easily visible, while the line connec- 
tions are protected with an insulating 
shield. This means complete ‘“‘safety”’ 
for the maintenance man. 

The Allen-Bradley Bulletin 713 com- 
bination starter can be selected as an 
alternate. Its disconnect means is an 
ITE circuit breaker. The “safety” fea- 
tures remain the same. 

Send for the Allen-Bradley Handy 
Catalog containing complete data on 
these combination starters. 


Allen-Bradley Co., 1327 S. First St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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Kellogg’s Fabricating Abilities Keep Pace 


Culminating many months of inten- 
sive work with Philadelphia Electric 
Company, including the testing and 
evaluation of numerous alloys, M. W. 
Kellogg is now fabricating the 2,400 
ft. of main steam piping, which itjwill 
also install, for Eddystone Station 
Unit No. 1. 

Piping is made of Type 316 Stain- 
less, designed for use at 5,000 psi- 
1,200 F. at the turbine throttle. Cal- 
culated minimum wall equals 2.344 in. 
from Boiler to Sulzer Stop Valves 
(8 leads), 2.188 in. from Sulzer Stop 
Valves to Mixing Header (8 leads), 
and 2.656 in. from Mixing Header to 


Turbine (4 leads). 

Kellogg’s ability to handle the ex- 
acting task of bending, welding, heat 
treating, and testing such huge 
amounts of heavy-walled pipe to 
close schedules is a major reason for 
the company’s long-standing reputa- 
tion in the industry. 

The M. W. Kellogg Company wel- 
comes the opportunity to discuss its 
complete power piping design, fabri- 
cation, and installation facilities with 
consulting engineers, engineers of 
power generating companies, and 
manufacturers of boilers, turbines, 
and allied equipment. 


FABRICATED PRODUCTS DIVISION 
THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N. Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Ltd., Toronto e Kellogg International Corp., Londone Kellogg Pan American Corp., New 
Yorke Societe Kellogg, Parise Companhia Kellogg Brasiletra, Rio,de Janeiroe Compania Kellogg de Venezuela, Caraca 
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M. W. Kellogg has developed many welding 
techniques for the fabrication of high alloy 
steam piping, including K-Weld*. With this 
unique technique of are welding, the pipe 
interior is under controlled inert gas pressure 

assuring complete root bead penetration 
and a highly uniform internal contour with- 
out the use of backing rings. 


POWER PIPING-THE VITAL LINK 


* Trademark of The M.W. Kellogg Company 


ELECTRICAL WORLD e@ October 7, 


1957 


93 


 —————————————————————— 
ee 





ee nay ee 





Look at all three 


A new steam station design approach is bringing higher 
efficiencies, lower costs, and greater reliability. In this 


approach, only three basic functions are considered: (1) 
Steam Generating, (2) Electric Generating. (3) Fluid Han- 
dling. Station requirements are first analyzed in terms of 
the over-all job performed by each of these groups rather 
than by each individual piece of equipment. 

Many of the benefits of this approach occur in the Fluid 
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BOILER FEED PUM! 


Handling Group. Here coordination and integration of the 
wide variety of equipment used can often effect substantial 
improvement in over-all operation. As steam temperatures 
and pressures go up, there are increased demands on the 
fluid handling function. Plant reliability often depends on 
the effect of one component of the fluid handling group on 
another during operational transients, either planned or of 
emergency nature. The solution is coordinated equipment 
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selection, engineering and design. And Worthington’s “sys- 
tem” know-how and experience with modern complex plant 
cycles can help solve your fluid handling problems. 


System-wise experience As the manufacturer of all 
major components of the Fluid Handling Group, Wor- 
thington has a reservoir of experience and knowledge that 
can be of benefit to you. To put this “system-wise” experi- 





ence to work for you, get in touch with your nearest district 
office. Or write to section C-71, Worthington Corporation, 


Harrison, New Jersey. 
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SECONDARY UNIT SUBSTATIONS 


ENGINEERED AT I-T-E and coordinated to meet the operating 


conditions found in your plant. 


TESTED AT I-T-E to assure ease of installation, and top perform- 


ance under operating conditions. 


BUILT AT I-T-E with such extra features as circuit breaker test- 
position with doors closed. 


SHIPPED FROM I-T-E to assure prompt delivery of one complete 
“package,” ready to install. 


I-T-E MAKES IT EASY TO BUY 
COMPLETELY COORDINATED UNITS 


Only I-T-E builds trans- 

formers and switchgear in 

the same plant. This per- 

= mits them to assume all re- 

sponsibility for your unit 

f substation requirements. 

Close association of engi- 

neering and production re- 

lieves you of detailed plan- 

ning, paperwork, and the problems of coordinating 
deliveries. Shipment is from one location. Installation 
is speeded. Substation components are completely inte- 


I-T-E CIRCUIT BREAKER COMPANY - 


grated to provide top performance at low overall cost. 


Typical of the extra value which only I-T-E Unit 
Substations offer is circuit breaker test-position with 
doors closed—and without removing them. This means 
additional safety to operating personnel, greater cleanli- 
ness, simplified tagging out of circuits, and longer life. 
I-T-E Secondary Unit Substations can be supplied for 
any application, indoor or outdoor, and in any standard 
rating. For details, contact the I-T-E sales office nearest 
you. Or write I-T-E Circuit Breaker Company, Switch- 
gear Division, 19th & Hamilton Sts., Philadelphia 30, Pa. 


Switchgear Division 


IN CANADA: EASTERN POWER DEVICES, LTD. 
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SERVICE on a par with the quality of its products 
has always been a basic policy of Southwire. 

To assure customers of on-time delivery, South- 
wire operates its own modern fleet of trucks. They 
travel nearly 3 million miles a year—from coast to 
coast and border to border. 

Many of Southwire’s trucks operate on regular 
schedules. All of them are manned by courteous 
drivers with years of cable-handling experience— 


TErrace 2-6311 


with these quality products: 


@ Bare and Weatherproof Copper and 
Aluminum Line Wire 
@ Neoprene, Polyethylene, and Southwire Vinyl 
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@ U.R.C. (DBWP, TBWP) Copper 

® Copperweld® Conductors 

@ Copper and Aluminum Building Wire 
Weatherproof Copper, Aluminum and Triplex @ ACSR and All Aluminum Cable 


where there’s a road 
there’s Southwire Service 


your assurance of damage-free delivery. You are 
relieved of transportation responsibility, and your 
empty reels are picked up by Southwire’s trucks. 

Flexible manufacturing schedules, close attention 
to special orders, and complete warehouse stocks, 
enable Southwire to provide dependable deliveries 
to your warehouse or direct to the jobsite. 

Specify Southwire products and get Southwire 
service automatically. 


CARROLLTON, GEORGIA 


@ Galvanized Steel Guy Strand and Static Wire 
@ Aluminized Steel Guy Strand and Static Wire 
@ Aluminum Alloy Wire 

® Cable Accessories 





HyperCore Transformers are available 
from stock in all Standard Ratings in 
both Conventional and CSP designs. 


rn! 


Even Touch-Up Paint Is Sprayed On and Baked 


Touch-up paint... when required ... is sprayed on every HyperCore Trans- 


former—just like the original paint. 
It’s baked, too, by infra-red heat—just like the original paint. 


That’s why dependable HyperCore Transformers have consistently uniform 
and durable surfaces that are highly impervious to weathering. Moloney 
HyperCore Transformers are better than ever—today—because they're products 
of Moloney’s new and mechanized HyperCore Transformer Plant. 


MOLONEY ELECTRIC COMPANY 


Power Transformers « Distribution Transformers + Load Tap Changing Transformers * Regulating Trans- 
formers * Step Voltage Regulators + Primary Unit Substations * Secondary Unit Substation Transformers 
Network Transformers + Series Street Lighting Transformers * Subway Transformers ¢ Industrial Dry 


Type Transformers * Capacitors * Transformers and Inductors for Electronics 


FACTORIES AT 5390 BIRCHER BLVD., ST. LOUIS 20, MO. AND TORONTO, ONT., CANADA 
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EDITORIALS 


Today's Obligation for Tomorrow's Needs 


No one today who will pause to look back over 
utility system advances of the last ten years and 
ahead to the problems yet to be faced, can fail to 
appreciate our need for bold imagination and creative 
engineering. 

Each doubling of industry load demands a re- 
doubling of engineering thought and effort, just to 
maintain progress. The very parameters of this 
progress are changing—demanding almost contin- 
uous reappraisal and revaluation. 

Today we face these system situations: 

1. A growing sensitivity of system loads to weather 
conditions as the public turns to electricity for com- 
fort in winter and summer. 

2. Mounting difficulty in scheduling machine 
maintenance as growing summer peaks repeat them- 
selves with recurring heat storms from June to 
September. 

3. A new need for reliance on interconnection 
capability to provide reliability in emergencies, inter- 
change for economy, and reserve for maintenance— 
not only among companies but between power pools. 

4. The incremental cost of higher steam pressure 
and temperature is not being offset by thermal gains. 


5. Disappearance of suitable sites for large power 
stations close to major load centers and the collateral 
shortage of transmission rights-of-way around large 
cities. 

6. Limited ability of present high-voltage cable 
systems to handle foreseeable underground power 
transmission requirements. 

7. The apparent inadequacy of existing primiary 
and secondary distribution systems and voltages— 
particularly secondary systems—to handle future 
residential loads. 

This list is by no means complete. But it will 
suffice to illustrate the scope and extent of the system 
problems that challenge the industry’s technical 
ingenuity in the next decade. 

Progress is being made in some of these areas. 
But there is much left to do. In some cases research 
is clearly necessary, but overall the sohitions lie 
within the framework of our present engineering 
knowledge. 

The basic ingredient is a bold approach, an inquir- 
ing mind, and a willingness to break with tradition. 
To provide it is today’s obligation for tomorrow’s 
needs. 


Needed -— Better Check on Customer Loads 


We have a brand new insight into what can happen 
to residential load in a suburban development when 
the urge to “live better electrically” really catches on. 
As a matter of fact so has the power company 
involved in the episode. 

Here’s what happened: 

About five years ago the company was asked to 
connect up a block of 45 new homes. In the process 
its men ran a routine check of connected load. They 
found a little over 65 kva of electrical appliances 
consisting of: 

5 Central air conditioners 1 Range 

45 Refrigerators 5 Clothes dryers 
Nothing unusual for a new group of houses. They 
put in a 75-kva transformer, hooked up the houses, 
and left. 

But this summer they were back. It seems the 
transformer breaker was tripping out on overload 

. . regularly! So they ran a second survey of con- 
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nected load for the same 45 houses. 
When they compared it with the original service 
installation report, here’s what they found had been 
added: 
6 Central air conditioners 
39 Window air conditioners 
6 Miscellaneous Motors 
6 Ranges 


4 Attic fans 
1 Refrigerator 
22 Freezers 
27 Broilers 
30 Dishwashers 46 Washers 
22 Clothes dryers 2 Ironers 
This figured up to 326 kva of new appliance load 
—none of it there five years ago. It also added up to 
a much bigger transformer. And that’s the point. 
This instance may be an extreme example of what’s 
been happening in a greater or less degree on many 
utility systems. But its severity gives dramatic proof 
of the need for constant vigilance over distribution 
feeder and transformer loads, either through periodic 
measurement or analysis of watt-hour meter records. 
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AG&E Tops in Most Efficient Plants 


Muskingum River—9,176 Btu's 


Based on net heat rate, FPC ranking finds 
stations built or designed by American G&E 
in clean sweep of first five spots 


A build-in-series approach to steam station addi- 
tions has again helped to put American Gas & Electric 
Co plants in top U. S. ranking. Success of the approach 
is underscored by the Federal Power Commission’s list 
of annual average heat rates per kilowatthour for 1956. 
Stations built or designed by AG&E took the top five 
positions for efficiency. 


Tanners Creek Plant Leads 


Tanners Creek Plant of Indiana & Michigan Elec- 
tric Co led with a 9,106 B/kwhr rate. Appalachian 
Electric Power Co’s Kanawha River Plant was second 
with 9,115, tied for third were Ohio Power Co’s 
Muskingum River and Ohio Valley Electric Co’s Kyger 
Creek plants with 9,176. Indiana-Kentucky Electric’s 
Co’s Clifty Creek and Detroit Edison Co’s St. Clair 
stations tied for fifth with 9,200 B/kwhr. The OVEC 
and IKEC plants were designed by AG&E. 

These figures are published in the ninth annual sup- 
plement of FPC’s “Steam-Electric Plant Construction 
Cost and Annual Production Expenses, 1938-1947.” 
The supplement was released late last week. 


Three Newcomers to Top Ten 


Three newcomers were added to utilities in the top 
ten bracket. They were Detroit Edison Co’s River 
Rouge Plant (9,210 B/kwhr), Tennessee Valley Au- 
thority’s John Sevier Plant (9,221), and Toledo Edison 
Co’s Bay Shore Plant (9,282). Pennsylvania Electric 
Co’s Shawville Station retained ninth place with a rate 
of 9,241. 


Three Series Began in 1949 


AG&E, a holding company of eight electric utilities 
in the South Atlantic and East North Central regions, 
has placed in service or will put on the line a total of 
20 generating units in the 150-225-Mw range during 
1949-58. The units are divided into three series, with 
each succeeding series being an enlargement and im- 
provement. 

These 20 units, plus the AG&E super-critical Philo 
Plant machine and two 450-Mw units now under con- 
struction, will total 4,942 Mw placed in service in less 
than 12 years. In addition, OVEC and its IKEC subsi- 
diary put into service a series of 11 units of the 215-Mw 
size during 1955-56. These were identical to five units 
in an AG&E series and were designed by American 
Gas & Electric Co. 

In the 1950-56 period, AG&E plants or ones it has 
designed have ranked as the most efficient in the FPC 
heat rate tabulations. All are in the 150-215-Mw 
range, operate under steam pressure of 2,000 psi, and 
all but Tanners Creek Units 1 and 2 operate under 
steam temperature of 1,050F first heat and 1,05SOF 
reheat. The two exceptions have 1,000F reheat. 
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ATOMIC PROGRESS 


Yankee Reactor Safe, 
Safeguards Group Says 


The Advisory Committee on Reactor Safeguards has 
told the Atomic Energy Commission it is convinced the 
proposed Yankee Atomic Electric Co power reactor 
will be safe to operate. 

The statement was made in a report made public prior 
to AEC’s public hearing scheduled for October 8 on the 
construction permit for the project. Yankee is planning 
to build a pressurized water reactor to produce 134,000 
kw of electrical energy at Rowe, Mass. 

This is the first reactor safeguards committee report 
made public in compliance with amendments to the 
Atomic Energy Act during the last session of Congress. 
It was a similar, confidential report that sparked the 
Power Reactor Development Co controversy and sub- 
sequent public hearings. 

The committee says, with respect to the Yankee 
project, that possibilities are remote of any incident 
which could cause injury. Consequences of such an 
incident in terms of endangering the health and safety 
of the public would be low. 

One of the reasons, the committee points out, for its 
favorable safety findings on this reactor is that it is a 
type with which there has been considerable experience. 

A number of pressurized water reactors have been 
built for the Navy and the first PWR power plant is 
nearly ready to go into operation at Shippingport, Pa. 

The committee notes three novel features in the 
Yankee project which bear on safety. These are: 

@ The addition of neutron absorbers. 

@Intentional design into the reactor of nucleate 
boiling. 

@ Large plutonium build-up. 

Some pertinent design factors may not be confirmed 
until critical experiments are actually carried out in 
the power reactor itself, says the committee. Therefore, 
it will have to review the design again before granting 
an operator’s permit. 


NUCLEAR NOTES 


AEC agreement with Consumers Public Power District 
has been reached on contract terms for a 75-Mw reactor. 
The Columbus, Neb., utility will pay $5,220,000 of 
costs for the $29-million sodium-cooled, graphite-mod- 
erated reactor. AEC will pay the rest, plus $18 million 
pre-construction research and development and $8 mil- 
lion post-construction costs. 


Nuclear testing center that would be financed with 
private capital is under study by the ACF Industries, 
Inc, Kaiser Engineers, Lockheed Aircraft Corp, and 
Phillips Petroleum Co. 


Arco Reactor Goes Critical 


Soon after workmen had installed the 75-ton vessel 
(above) of Atomic Energy Commission’s Engineering 
Test Reactor, engineers brought the unit to criticality 
Sept. 19. It brings into operation the most powerful 
known source of radiation for use in nuclear reactor 
development, AEC said. 

The ETR produces about twice the neutron flux of 
known reactors for testing of materials. Fissioning 
process will create heat at a rate of 600-million BTU’s 
per hour, more than four times the heat of any other 
test reactor. The 35-ft high vessel is cooled by high 
purity, demineralized water circulating through it at 
44,000 gpm. Refueling of highly enriched uranium is 
necessary every 20 operating days. 


GRID PLATE, lowered into vessel at National Reactor Testing 
Station Idaho, supports core assemblies, reflector pieces 
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Since the air-conditioned campus opened . 


It's 30° Cooler Inside at Dallas U 


Perea . 


ie ieee 
LOUNGE in women’s residence hall, like other living facili- 
ties at Dallas U, is comfortable even in the hottest weather 


CAFETERIA KITCHEN has modern, all-electric equipment. 
The university's air conditioning keeps the cooks cool too 
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“America’s first all-air-conditioned university” is the 
title claimed by the University of Dallas at Dallas, 
Texas. 

Because Dallas swelters through long stretches of 
100F weather, university trustees decided that air condi- 
tioning would aid the academic atmosphere. Accord- 
ingly, when they started to erect all new buildings last 
year, air conditioners were included in the initial plans. 

The university’s president, F. Kenneth Brasted, says 
the trustees were convinced that the health and com- 
fort of students and faculty alike would benefit greatly 
from this move. The long periods of hot weather, 
particularly during the summer session, were a handicap 
to study in the classrooms and in the residence halls. 
Watching more and more commercial buildings and 
homes around Dallas convert to air conditioning for 
relief, the trustees felt that it was sure to be installed 
eventually. So, they reasoned, why not now?—and in- 
cluded it in the buildings as they were erected. 

Six air-conditioned buildings were completed for the 
1956-57 school year. These are the science building, 
two residence halls, the lecture hall, chapel, and cafe- 
teria. Two additional buildings are under construction. 

Worthington compressors of the reciprocating type 
were used throughout. The science building (shown in 
the picture above) and adjacent lecture hall are served 
by a 120-ton unit. The girls’ residence hall and cafeteria 
have a 30-ton unit for the two buildings, and another 
30-ton conditioner cools the men’s residence hall and 
the chapel. 

In keeping with the “Live Better Electrically” theme, 
Dallas also installed a completely electrical kitchen in 
its cafeteria, with a connected load of 120 kw. Dennis S. 
Coffman, manager of industrial sales for the Texas 
Power & Light Co, says it is one of the most modern 
of its kind in the area. 
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Transmission Work to Set Fast Pace 


@ Spending for lines and rights-of-way will 
hit $1.3 billion from 1957 through 1959, 
based on survey of 62 Class | utilities 


© Two thirds of the outlay will provide for 
tie ins to new generation, balance reserve 


With some 40 million kw of new generation to be 
dedicated by 1960, U. S. electric utilities plan to spend 
bigger portions of construction budgets for transmis- 
sion lines and rights-of-way. A recent Electrical 
World survey indicates the industry will spend $1.3 bil- 
lion on lines and R/W during 1957, 1958, and 1959, 
based on replies from 62 Class I utilities. This outlay 
represents about 8.6% of EW’s forecast for $15.2 bil- 
lion worth of over-all construction spending for the 
same period. 

The survey covered only items already authorized 
and did not include substation allocations. These fac- 
tors explain the difference between the $1.3 billion 
figure and the Sept. 2 forecast of $2.4 billion for total 
transmission construction. 

More than two-thirds of funds allocated by the 
62 utilities will go to tie new generation to the system 
and balance transmission reserve with generating capa- 
bility. Another 20% will be spent on strengthening 
interconnections and reconditioning existing circuits. 
Line relocations, despite the impact of the federal 
highway program, will take only 1.2%. Most of the 
remaining 10% (“Other” in chart) is slated for lines 
that will serve new load and transmit bulk power. 

Of 91 voltages mentioned, 66 to 69 kv will be used 
by 31% of the utilities. Those of 110-115 kv are planned 
by 25%. Twenty per cent will build from 132-138 kv; 
another 20% plan on 220-230. Four companies plan 
to build in the 330-345-kv range. 
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How 62 Utilities Will Spend 
Transmission Money From '57-'60 


$ 279,323,000 


$ 262,909,000 8.9% 
0.9% 


9, 
10.1 % 4.7% 


(8% FB i33%, 








Movie Smooths Tree Trim Operation 


LILCO film gets rave reviews from customers, nurserymen, 


and other utilities. 


After some 40 showings, fewer service 


interruptions and lower trimming costs appear definite 


A movie on the importance of 
planned, orderly tree trimming—be- 
fore wind storms inflict their costly 
damage—is producing a backlog 
of showing requests for Long Island 
Lighting Co. The New York utility 
is presenting the film about three 
times a week before civic, church, 
social, and to many school 
groups. 

Called “Trees and Power’, the 
23-minute, color film has been 
shown about 65 times since its com- 
pletion last winter. General reac- 
tion has been encouraging, the com- 
pany says. And indications already 
point toward reduced numbers of 
service interruptions and a lowering 
of an annual tree trimming expense 
of more than $1 million. 


Other Utilities Follow Suit 


The movie has won the endorse- 
ment of the Long Island Nursery- 
men’s Association. Executives of 
other electric utilities who’ve seen 
preview showings at industry meet- 
ings are high on the film’s approach 
to the problem. Three companies 
now are showing the picture, with 
appropriate changes in titling, ac- 
cording to the producers, Motion 
Picture Techniques, Inc, of New 
York City. MPT prices the film at 
$205. 

LILCO employees and customers 
star in the production. They pro- 
vide an authentic, realistic tone. 
One little gray-haired lady, in fact, 
does such an effective job portray- 
ing the stubborn, “spare that tree” 
customer, she comes close to steal- 
ing the show. 


Uses Soft-Sell Approach 


A soft-sell approach is perhaps 
the movie’s outstanding feature. 
The uncomplicated story line drama- 
tizes how the old lady’s refusal to 
permit her trees to be trimmed 
leads to a service interruption dur- 
ing a wind storm. The plot is 
augumented by pictorial and narra- 
tive description of the best tree types 
for residential areas, the skill of 
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tree trimming experts, and the 
poker-faced, efficient workings of 
the utility during emergencies or 
outages. 

Reduction of service interruptions 
was the main goal set by LILCO 
for the film, which Asplundh Tree 
Expert Co co-sponsored. By en- 
listing home owner cooperation, the 
utility can arrange orderly, planned 
trimming that finds tree crews mak- 
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Big Sp 


out Erupts at Big Geyser 


ing sweeps down blocks at a time. 

How do viewers like it? Says one 
civic association man in a typical 
acknowledgement: “Once again you 
have proved to us that Long Island 
Lighting is a good neighbor with a 
genuine interest in our community.” 
A Midwestern utility information di- 
rector writes: “We had most favor- 
able comments after a showing be- 
fore district managers.” 

LILCO sends a company repre- 
sentative along to handle an hour or 
so of discussion after each showing. 
These sessions usually revolve 


around local aspects of the tree vs 
pole-line problem. 
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Spouting 200 ft into the air this “Volcano” at Thermal Power Co’s 
geothermal power project spread rock, ash, and mud over a wide Big 
Geyser, Calif., area last month. The big blow came as the rig seen here 
was trying to tap an underground steam pocket. The steam opened a 
natural escape route—called a fumarole—through the earth. 

The wild geyser will not halt drilling operations, says Dan A. McMillan, 
Jr, president of Thermal Power, although the well has been abandoned. 
The firm brought in another well soon after the eruption, holding the 
number of producing wells at five. 

If plans of the company work out, ten wells at the site will eventually 
be tapped. Steam will spin turbines at a proposed power plant for some 
25,000 kw. Pacific Gas & Electric Co, to whom McMillan hopes to sell 
the power, has said that production of 12,500 kw would justify construc- 
tion of a transmission line. 
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Struggle for the Snake Rages 


In three-pronged attack, FPC staff, Hells Canyon Assn, and 
Oregon attempt to block development of Mountain Sheep- 
Pleasant Valley project by private utility group 


The Federal Power Commission 
staff, National Hells Canyon Assn, 
and the state of Oregon have all 
attacked an FPC hearing examiner’s 
decision favoring a license for Pa- 
cific Northwest Power Co to de- 
velop the Mountain Sheep-Pleasant 
Valley hydroelectric project on the 
Snake River in Idaho and Oregon. 

These attacks came as the PNP 
license application moved another 
step forward in its more than two- 
year journey toward a final FPC 
decision. 

PNP first applied for a license for 
the two-dam, $234-million project 
in September, 1955. The applica- 
tion has been contested all the way 
by National Hells Canyon Assn, 
representing a group of federal 
power supporting organizations. 


Examiner Endorsed Private Plan 


Last July, FPC Hearing Examiner 
Edward B. Marsh decided in favor 
of issuing the license to PNP on the 
grounds the proposed project is best 
adapted to comprehensive develop- 
ment of this stretch of the Snake. 
He added that development should 
not be undertaken by the U. S. 
government itself. 

Previous to this the FPC staff 
had decided against issuing the 
license to PNP but had said that 
PNP should be allowed to apply 
for a license for a project at the 
Nez Perce site, farther down the 
river. 


Flood Storage Factor Hit 


In filing exceptions to Marsh’s 
decision, the FPC staff again upheld 
its previous decision. It said that 
MS-PV would not provide ade- 
quate flood control storage and that 
Nez Perce would. 

The staff contended that Nez 
Perce is superior in all respects to 
MS-PV and that it is economi- 
cally feasible for PNP. 

The Hells Canyon Assn and Ore- 
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gon, in somewhat similar exceptions, 
asked FPC not to act on the PNP 
application at this time. 

Oregon asked that action be with- 
held until March, 1959, in order 
that the state might complete its 
own study of the river. This study, 
which would be conducted by the 
state’s resources board if the re- 
quested $50,000 is appropriated, is 
backed by Gov Robert D. Holmes. 

In addition, the water resources 
board maintains also it has juris- 
diction over the three middle 
Snake projects of Idaho Power Co. 


These projects are already licensed 
by FPC, with one—Brownlee Dam 
—under construction. The board 
said it would include the Idaho 
Power projects in its proposed study. 


Defer Decision for Studies 


The Hells Canyon Assn argued 
that no decision should be made 
until studies had been completed by 
Oregon and by the Army Engineers. 

It also contended that: 

©The proposed project would 
not provide maximum flood control 
and power development and there- 
fore was not best adapted for com- 
prehensive development of the river. 

e That the examiner’s decision 
showed less concern for public in- 
terest than it did for the interests of 
the four private utilities which are 
members of PNP. 

Next step in the proceeding will 
be the full commission’s decision. 


D-Y Asks U.S. for $2 Million 


The Dixon-Yates contract case 
has entered its final stages. 

In a recent three-day hearing, 
Mississippi Valley Generating Co 
introduced evidence to support its 
claim that the controversial contract, 
cancelled by the U. S. government, 
was nevertheless “a binding obliga- 
tion on the government.” Hearings 
were held in the U. S. Court of 
Claims before Commissioner Wilson 
Cowen in New York City on Sept. 
25-27. 

MVG, a subsidiary of Middle 
South Utilities, Inc and the Southern 
Co, is suing the government for 
money spent on work during the 
period of the contract. 

MVG had signed the contract 
with the Atomic Energy Commis- 
sion to build a $107-million power 
plant at West Memphis, Ark. 

The contract became effective on 
Dec. 17, 1954, although it was 
signed on Nov. 11, 1954. It was 
cancelled by the government on July 
11, 1955, following an announce- 
ment by the City of Memphis that 
it would build its own plant. 
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The amount owed by MVG under 
the contract was originally $3.5 mil- 
lion, said Attorney John T. Cahill, 
of Cahill, Gordon, Reindel & Ohl, 
in his opening statement. MVG was 
able to bring this down in the neigh- 
borhood of $2 million. This differ- 
ence was due to the fact that “all 
manufacturing claims have been set- 
tled without cost to MVG,” Cahill 
pointed out. 


Canaday Testifies for MVG 


Paul A. Canaday, vice president 
of MVG, testified for MVG and 
W. H. Colquhoun, vice president of 
Ebasco Services, Inc, represented 
Ebasco, which was to design and 
construct the plant. 

S. R. Gamer is representing the 
government. 

Earlier Cahill had submitted evi- 
dence that the comptroller general 
and the general counsel of AEC 
both claimed the contract was “bind- 
ing.” 

Hearings will resume in Washing- 
ton, D. C., on Oct. 16, with the direct 
defense by the U. S. government. 
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AG&E's Cook Defends Amortization Program 


Says an accelerated amortization certificate’s value to utili- 
ties is wiped out in a year by fixed charges, leaving detri- 


ments that last on and on 


A staunch defense of accelerated 
amortization, plus a stinging rebuke 
to those who use misleading figures 
to attack the program, was delivered 
recently by Donald C. Cook, execu- 
tive vice-president of the American 
Gas & Electric Service Corp, at a 
meeting of the Public Utilities Assn 
of the Virginias in White Sulphur 
Springs, W. Va. 

Cook pointed out that a utility’s 
fixed charges wipe out in one year 
any advantage offered by acceler- 
ated amortization certificates, leav- 
ing utilities saddled in coming years 
with the certificates’ disadvantages. 

Furthermore, the value of certifi- 
cates has been so exaggerated that 
“we are entitled to inquire into the 
motives underlying the exaggera- 
tion,” he said. 


Look Behind Smoke-Screen 


He asked: “Is it possible that the 
charge is being made for political 
purposes and as a smoke screen to 
cover up and draw attention away 
from real and substantial subsidies 
received by those making the 
charges?” 

He referred to charges that the 
accelerated amortization program 
constitutes a huge federal billion- 
dollar give-away. Specifically it has 
been charged: 

@ That through July 11, 1956, the 
electric utility industry received cer- 
tificates for $3.1 billion of facilities. 
“This is true,” said Cook. 

@ That this has resulted or will re- 
sult in postponement of $1.39 bil- 
lion in taxes. “This is only partly 
true,” Cook stated. “It is entirely 
true only if comparison is made with 
straight-line depreciation and on the 
assumption that the program does 
not itself generate additional federal 
income taxes.” 

@That over a 33%-year period, 
the total “subsidy” amounts to 
$4.72 billion. “This is entirely and 
demonstrably false,” he said. 

“Presumably this amount is ar- 
rived at by taking the aggregate 
amount of the taxes postponed and 
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adding 6% compound interest over 
a 33%-year period. This compu- 
tation is entirely and demonstrably 
phony and was known to be phony 
at the time it was made,” he said. 
Here are the facts as Cook de- 
scribed them to PUAV delegates: 
To build facilities the government 
needs for defense, the taxpayer must 
use his own money—the govern- 
ment contributes nothing. The cer- 
tificate enables him to recover his 
own capital invested in the certified 
portion of the facilities over a five- 
year period. His taxes are reduced 
for the first five years, but are in- 
creased for the next 28% years. 
His total taxes are the same as they 
would have been if facilities had not 
been subject to fast amortization. 


The benefit, if any, to the tax- 
payer amounts to the certificate 
value less its detriments. 

Cook pointed out that the value 
of a certificate is 13.6% of the 
amounted certified. But he said a 
utility’s fixed charges are over 14% 
a year. 


New PUAV Officers 


The PUAV elected the following 
officers: John C. Parrott, president 
of Roanoke (Va.) Gas Co, president; 
Hugh D. Stillman, division manager 
of Appalachian Electric Power Co, 
first vice-president; H. Atwood 
Hitch, vice-president of Virginia 
Electric & Power Co, second vice- 
president; William F. Keehne, 
system office manager of AEP, 
treasurer; Arthur T. Ellett, secre- 
tary-treasurer of RG Co, assistant 
treasurer; and Robert W. McKin- 
non, executive secretary. The last 
three were re-elected to their previ- 
ous posts. 


FPC Reports 564.3 Mw Net Capacity Gain 


PLANT ADDITIONS DURING JULY 


Utility 
Delaware Power & Light Co 
U.S. Army Engineers 
U.S. Army Engineers 
Mount Carmel Public Utility Co 
Atlantic Municipal Utilities 
Western Light & Telephone Co 


Western Massachusetts Electric Co.............. 


Allegon Board of Public Works 
Mississippi Power Co 


Carthage Water & Electric Plant................ 


Springfield City Utilities 
Malden Light & Water Dept 
Wilber Electric Dept 


Southwestern Public Service Co, Pecos Valley Div. . 


U.S. Army Engineers 
Virginia Electric & Power Co 


Plant 
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RETIREMENTS 


Jacksonville Dept of Electric & Water Utilities 


Mount Carmel Public Utility Co 
Mo. Springfield City Utilities 
Neb. 
Nev. 
N.Y. 
Ohio 
Ore. 


Sierra Pacific Power Co 
N.Y. State Electric & Gas Corp 
Cincinnati Gas & Electric Co 


U. S. 
Added..... 


Hydro 
71,000 

1,120 
Adjustments Plus.......... ; 8,100 
Adjustments Minus 50 
CUE ING win non. 8 50's wie 77 ,930 


H—Hydro, S—Steam, |C—internal Combustion 


Syracuse Municipal Water & Light Plant. . 


California-Oregon Power Co................... 


Talleyrand 
Mt. Carmel 
Main Street 
Syracuse 
Battle Mt. 
Owego Upper 
St. Bernard 
Keno 
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Total 
576,180 
12,224 
12,653 
12,310 
564,299 


Steam Ic 


496,000 9,180 
1,204 

4,553 

130 


473,970 12,399 


United States Capacity as of August 1—Hydro, 26,424,509 kw; Steam, 96,088,810 kw; IC, 2,479,39 


kw; Total, 124,992,712 kw. 
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Following EEI’s ‘how to’ sessions . . . 


Plans Laid for Education Push 


An all-out program aimed at edu- 
cating employees through an effec- 
tive industry-wide communication 
system is in the planning stages by 
Edison Electric Institute. 

Such a program, in which every 
feasible communication channel 
would be used, was introduced at 
the Tenth Annual Round Table 
Conference of Edison Electric In- 
stitute’s Industrial Relations Com- 
mittee which met in Chicago. 


Bulwark Against Collectivism 


“A well informed core of em- 
ployees” said EEI Vice President 
Edwin Vennard, “satisfied with 
their company’s policies and aware 
of the part they and their com- 
pany play in the American eco- 
nomic system, will not only form 
an effective line of defense against 
the threat of collectivism, but will 
also perform an invaluable public 
relations function.” 

He said that the industry should 
present a simplified course in the 
economics of the American system 
to its employees. This course should 
point out, he continued, that indi- 
vidual freedom is essential to any 
sound economic structure. Once 
employees understand this, he de- 
clared, it becomes relatively easy for 
them “to see the basic flaws in any 
socialistic program.” 

If we fail in our struggle against 
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the forces of collectivism, he said, 
our defeat will result in much more 
than just government operation of 
the power business. It will result 
in the loss of everything that makes 
America what it is. It will result 
in the end of liberty and freedom in 
this country and it will result in the 
finish of our country as the richest, 
most progressive nation in the world, 
he concluded. 

We need to properly “tell our 
story” and have it completely under- 
stood by the employees, is the way 
W. O. Turner, president, Louisiana 
Power & Light Co, put it. 


Supervisory Chain Reaction 


He also pointed out the impor- 
tance of improving the quality of 
supervision. This, in turn, will 
achieve better employee relations 
with a corresponding improvement 
in production. It also will create 
more understanding among cus- 
tomers and public power groups 
toward the industry and its prob- 
lems, he said. Most people call it 
“communications.” Like the 
weather, we do a lot of talking 
about it, but too often our efforts 
are in the token of lip service cate- 
gory, he observed. 

Look for and choose more effec- 
tive and positive ways of communi- 
cating with the supervisors and 
through these supervisors to the 
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other personnel, Turner concluded. 

The force of any communica- 
tion, said J. W. McAfee, EEI vice 
president and Union Electric Co 
president, is greatly affected by the 
personal relationships between the 
sender and the receiver. Leader- 
ship element is an important item. 


EEI Plan Readied 


To help get good communica- 
tions, he said, “EEI is now working 
diligently and expects shortly to be 
able to submit to the industry a 
carefully considered program for 
employee information.” He ex- 
pressed confidence that there will 
be a great deal of interest in the pro- 
gram and that much effort will be 
given to making it as good and as 
effective as possible. 

Four keynote speakers kicked off 
the conference with the theme “En- 
larging Employee Effectiveness.” 
Each of the keynoters covered one 
phase. 

The four phases and the key- 
noters were: 

¢ Communications George 
Fewkes, Philadelphia Electric Co. 

© Developing Morale and Loyalty 
—R. B. James, speaking for C. H. 
Campell, Pacific Power and Light 
Co. 

e Training and Development— 
Donald A. Bartlett, Western Massa- 
chusetts Electric Co. 

e Utilizing the Work Force— 
Frank J. Gleeson, Northern States 
Power Co. 


Big Operating Turnout 


Later, over 300 management rep- 
resentatives in the electric utility 
industry discussed these day-to-day 
problems in “how to do it” con- 
ferences. Of the persons attending, 
40% came from the operating end 
of the business. 

Edw. J. Brill, director-employee 
relations, Pennsylvania Power & 
Light Co, is chairman of Edison 
Electric Institute’s Industrial Rela- 
tions Committee. 

Frank Osta, vice president, Ni- 
agara Mohawk Power Corp, was 
chairman of the 1957 Annual Round 
Table Conference Committee. Other 
members were: H. F. Carr, Pacific 
Gas & Electric Co, M. F. Osterling, 
Hartford Electric Light Co, C. E. 
Parker, Commonwealth Edison Co, 
C. R. Stockhus, Union Electric Co, 
and E. A. Werner, Gulf States 
Utilities Co. 





THE NEWS-BEAT 


Point of View on Profits 


National Rural Electric Cooperative Assn has 
issued a research pamphlet purporting to prove the 
government has made money from rural electrifica- 
tion loans and an interest rate increase is unjustified. 

Authored by NRECA’s Paul Nelson and Clay 
Cochran, the pamphlet claims NRECA is not seeking 
any special privilege or subsidy for its members. But 
the authors state they are absolutely opposed to any 
interest rate increase. 

The hard money policy, they add, “is a contrived 
policy, a conspiracy entered into by the Secretary of 
the Treasury, the Federal Reserve Board, and the 
spokesman of the various vested interest groups who 
benefit from the high interest rates created by this 
policy.” 

For “the first time,” they charge, the power com- 
panies, banks, insurance companies, and the Eisen- 
hower Administration are all united in demanding 
higher interest rates. 


Cost Cutting Complication 


Booz, Allen & Hamilton, city management con- 
sultants, conducted a recent study of Seattle Lighting 
& Water Department operations. The consultants 
recommended consolidation of planning, engineering, 
and other functions of the two departments. This 
and a halt of free service on electric ranges and water 
heaters would achieve savings of about $1 million. 

But, encouraged by City Light workers, house- 
wives began bombarding city council with baskets of 
mail protesting any change in the 30-yr-old policy 
of free service. The council quickly yielded to the 
pressure and rejected the proposal to charge for the 
labor involved in range and water heater repairs. 


Canine Cacophony 


Under a London dateline comes this dispatch: 
Every time someone telephoned a city housewife, the 
bell failed to ring but the dog in the backyard started 
barking. Engineers were called in. They found the 
phone lines shorting on the iron post to which the 
pooch was tied. When the circuit was made the buzz 
went to the dog instead of the bell. 


TVA's ‘Darndest’ Promise 


Arnold R. Jones, sworn in last month as the 
second Republican director of Tennessee Valley 
Authority, pledged he would do his “darndest” for 
TVA. Observed Sen Albert Gore upon hearing the 
remark: “To that, I say good.” The Tennessee 
senator missed the ceremonies when a driving rain 
slowed his auto enroute from Carthage. 

Jones, when asked what he thinks of his chances 
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of confirmation when the Senate reconvenes, said he 
had not “thought a great deal about it.” He said he 
prefers the Kerr bill, passed in modified form by the 
Senate, for TVA financing to the Administration- 
backed measure. 

A week earlier, Joseph C. Swidler, top TVA 
counsel for 12 years, resigned to let “the new board 
make its own selection of a general counsel.” 

Meanwhile, new names were added to the growing 
list of possible candidates for the third TVA director 
post. Dr. C. E. Brehm, University of Tennessee 
president, and Lawyer Ralph W. Gardner, son of the 
late Gov O. Max Gardner, North Carolina, are two 
that were mentioned. Both are Democrats. 


Engineer HQ on UN Plaza 


The new engineering headquarters in New York 
City for five engineering societies will be situated on 
the entire block front on the west side of First Avenue 
between 47th and 48th Streets. 

United Engineering Trustees, Inc, representing five 
national engineering societies including American 
Institute of Electrical Engineers, paid $2.7 million 
for the land. The site is in a section of First Avenue 
known as United Nations Plaza. The new quarters 
will replace a 16-story center at 29 West 39th Street, 
built in 1906. 


Electrical Week Down Under 


Australians launch their own version of an elec- 
trical week this Wednesday. Timed for the advent of 
“down under” spring weather, the observance will be 
called “Live Better Electrically Week”. It is spon- 
sored by South Australia’s Electrical Development 
Assn. 

In the U. S. last February, National Electrical 
Week was promoted in 40 states, five Canadian 
provinces, District of Columbia, and Hawaii. The 
next observance is Feb. 9-15, 1958. 


Staying Atop the Boom 


To keep ahead of “phenomenal” growth in its 
service area—particularly the increasing industrial 
load in Albuquerque—Public Service Co of New 
Mexico is stepping up construction schedules. Com- 
pletion date for the first of four 49,000-kw capability 
units of the Reeves Station has been moved up six 
months for May, 1959, operation. Stearns-Roger 
Mfg Co of Denver is contractor for the project. 

The faster tempo means that within the next 13 
months the utility will have added almost 70% to its 
generating capacity. PS started last week on a $2- 
million, 115-kv line from Albuquerque to Sante Fe 
where it will tie in with an Atomic Energy Commis- 
sion line to Los Alamos. 
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“A man died this way.” The author shows his rig that saves lives by . . . 


Demonstrating the Live Line Hazard 


JAMES R. THOMPSON, Ass’t System 
Safety Director, Kentucky Utilities Co, 
Lexington, Ky. 


Kentucky Utilities Co has made 
long strides in safety training with 
an apparatus that shows vividly the 
hazards inherent in live power lines. 
More than 100 demonstrations of 
the “Live Line Hazard Demonstra- 
tor” have reached nearly 14,000 
people in the past three years. 

The need for a way to train util- 
ity employees and educate the gen- 
eral public on live lines is pro- 
claimed by the 1,000 deaths every 
year caused by electric shock and 
burn accidents. 

KU makes safety stick by dem- 
onstrating how some of these acci- 
dents happened. 

The “Demonstrator” looks like 
an elaborate child’s toy. Models of 
a house and a substation sit on its 
10-ft stage. Transmission lines run 
across the back, and the kindergar- 
ten picture is rounded out by a small 
crane, a fire truck, a line truck, and 
several cars. 

But it is far from a toy. A power 
pack transformer energizes the line 
at 15 kv with 30 ma to back it up. 
This is enough power to arc several 
inches when a little metal man is 
pushed into the lines. 

The demonstration lasts about 45 
minutes, and consists of 15 dramatic 


reenactments of fatal electric shock 
and burn accidents that have oc- 
curred in the KU service area. The 
actual contact with energized equip- 
ment is dramatized with either a 
neon “Reddy Kilowatt” figure, 
which glows brightly when ener- 
gized, or a metal lineman who 
draws a 4-in. arc. 

Two of the accidents appear at 
right. Here are a few others: 

A minister who was trying to 
move a fallen primary contacted it 
with his foot. In the demonstration 
—the metal lineman makes contact 
with fallen wire and draws arc. 

A baby while being bathed in the 
kitchen sink reached up and touched 
a defective fluorescent light fixture 
—‘‘Reddy Kilowatt’ touches fluo- 
rescent fixture and glows brightly. 

A district crew was setting a 
pole in a primary line with ground 
wire attached to the truck. The 
pole touched the primary ‘and a 
lineman touched the body of 
the truck—Metal lineman touches 
truck, drawing a large arc. 

A boy was flying a kite in the 
rain. The wet string sagged enough 
to touch a primary line—“Reddy 
Kilowatt” holds kite string and glows 
as it falls across the hot line. 

The demonstration emphasizes 
that electricity is safe when properly 
handled. But it shows forcefully 
that it must be treated with respect. 
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SIZZLING LIMB electrocutes man who 
touched car it connected to live line 


CRANE BOOM became a bus bar when 
it contacted primary line. Operator died 








DISTRIBUTION—Design 


How to Get More from Distribution 


Limit their range to less than full regulation, and they 
provide increased load capacity. It means more flexibility 


H. A. ENOS, Manager (retired), Distribu- 
tion Engineering Section, American Gas 
& Electric Service Corp, New York, N. Y. 


R. L. BROWN, Manager, Substation & Tap 
Changer Engineering, Transformer Divi- 
sion, Westinghouse Electric Corp, 
Sharon, Pa. 


Distribution regulators are much 
more flexible for application to va- 
rious circuit requirements as the re- 
sult of their ability to carry more 
than normal current when limited 
to less than full regulation. Ability 
to limit the operating range of the 
regulator makes additional current 
capacity available (Table I). 

A recent survey of all EEI mem- 
ber companies indicates that most 
of them have no need for pole-type 
regulators with more than 10% 
range. A few reported an occa- 
sional need for regulators with 
greater range. Such needs however, 
were usually temporary, or for cases 
where pole-type regulators are used 
for station bus regulation. 

The findings of this survey make 
it apparent that the purchase of 
pole-type regulators for a +10% 
range is consistent with their in- 
tended use only if their design is 
such that increased load capacity is 
provided when the regulator range 


Table I— 
Limiting Voltage Range 
Increases Current Capacity 


Voltage 
Regulating Range Current in Percent 
in Percent 
(Raise) (Lower) 


of 
Normal Rating 


10 100 
110 
120 
135 


160 





110 


is limited to less than 20% total. 
Such a load range feature has been 
previously available in regulators 
having a total range of 10%. 

Capacity of a regulator is deter- 
mined by its full buck and boost 
position and the full load line cur- 
rent. If a regulator is operating at 
only half range as boost or buck, 
the kva passing through it is only 
half of that at full boost or buck. 
Then the current in the common 
winding is only one-half; current in 
the series winding is the same, but 
only half of this winding is in the 
circuit. Therefore, the regulator has 
inherently higher load capability at 
any buck or boost position below 
maximum. 


160% Current at Half Range 


If limited to one-half normal 
range a distribution regulator, with 
very little change in design, can 
carry 160% of normal full-load 
current. Regulation range limits are 
provided by limit switches asso- 
ciated with the position indicator. 
These switches can be adjusted to 
limit the buck or boost range inde- 
pendently in 242% steps. 

The application engineer now has 
a much easier time in applying these 
regulators, because from a standard 





Table Il—Regulators Have These Voltages and Kva Ratings 


line he has full 20% range where 
required. For most applications, 
however, he can limit the regulator’s 
range to carry more than the normal 
rated current at full range (Table 
II). 

Voltage variation at any point on 
a system is caused by voltage drop. 
Therefore, to determine permissible 
drop, it is necessary to examine volt- 
age profiles from the source to the 
last customer’s appliances. 

A voltage profile (Fig 1) for a 
feeder supplied from a regulated 
source shows the maximum volt- 
age drop at the end of the line re- 
quired to keep above the minimum 
voltage at the customer’s appliance. 
In a 120-v nominal voltage system 
the minimum voltage at an appliance 
should be 110 and the maximum 
125 v. It is generally found most 
economical to limit the full-load 
drop from the primary of the dis- 
tribution transformer to the cus- 
tomer’s appliance to 8 v, thus re- 
quiring the minimum of 118 v at 
the primary of the transformer. 

As the maximum voltage at the 
appliance of a customer nearest the 
regulated source should not be more 
than 125 v, the maximum voltage 
at the regulated primary source 
should not generally exceed 126 v. 
With a 2-v band width at the regu- 
lated source the bottom of the band 
is 124 v. This allows only a 6-v 
drop in the primary line to the 
primary of the last transformer. 





Line Voltage Maximum 
Single Phase Current Maximum 
or Circuit Rating of Current 
Line to Neutral KVA Limit Regulator at 
3 Phase 1 Phase at +10% Reg. +5% Reg. Remarks 
2,500 1,000 400 500 Current rating limited by 
the tap changer 
5,000 1,000 200 320 Current limited by wind- 
ing capacity at 55C rise 
7,620 1,670 219 350 Current limited by wind- 
ing capacity at 55C rise 
13,800 A only 1,380 100 160 Current limited by wind- 
ing capacity at 55C rise 
14,400 for 1,440 100 160 Current limited by wind- 
24,900 Y. ing capacity at 55C rise 
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Regulators 


The source of the line may be an 
unregulated bus at a distribution 
station. In this case the regulator 
must have a range adequate to com- 
pensate for transmission line voltage 
variation at the bus plus the voltage 
drop in the feeder, The required 
range may be large, but on many 
systems it is less than 10%. 

Fig 2 is a typical example of a 
regulator placed in a feeder, the 
source of which is an unregulated 
bus. In this case a regulator with 
a 7.8% boost is adequate to main- 
tain the minimum voltage at the end 
of the line. 

A +10% regulator with limit 
switches set at +5% can be used 
at this location if the substation no- 
load tap changer is set to boost the 
voltage 5% above normal at no 
load. The regulator then bucks the 
voltage down to normal at no load 
and gives an additional boost of 
2.8% at full load to keep the mini- 
mum voltage within acceptable 
limits. 


Maintaining Voltage Level 


Often utilities are confronted with 
situations where the station bus is 
regulated, but the voltage drop on 
the primary line is considerably 
more than 6 v out to the last trans- 
former. In such cases the proper 
voltage level can always be main- 
tained more economically by pole- 
type regulators than by increased 
conductor size. 

Even if load growth requirements 
are ignored and the regulator is 
placed where the voltage falls to 
118 v, the maximum at that point 
will usually not exceed 125 v. This 
is a variation of 7 v, or 5.6% at 
125-v median output. A regulator 
having 10% range is more than 
adequate for such an application. 

Fig 3 is typical of the case where 
voltage sags too low at full load 
at the end of the line. A regulator 
installed initially at position A with 
limit switches set at +5% regula- 
tion will take care of the voltage 
until the load has grown to 160% 
of initial full load. This value is 
presumed to be the basis upon which 
the regulator rating was selected. 

When this regulator can no longer 
handle the load because of growth, 
a larger regulator can be installed 
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FIG 1—VOLTAGE PROFILE for a feeder supplied from a regulated source but 
without a line regulator shows the maximum voltage drop permissible at end of 
the line to keep above the minimum voltage required at customer's appliance 
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FIG 2—TYPICAL EXAMPLE shows the effect of placing a regulator in a feeder 
which has an unregulated bus as its source. Regulator set at 7.8% boost is 
adequate to maintain the minimum voltage required at the end of the line 
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FIG 3—SUCCESSIVE REGULATORS, set at 5% to take advantage of higher load 
capacity, can be added to line to permit 60% load growth each. On adding reg- 
ulator “C,’’ adequate voltage has been maintained at 2.2 times original load 
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at position B. If the load continues 
to grow until it is 220% of the 
original load on the line at B, the 
regulator can maintain proper volt- 
age levels throughout the line with 
its limit switches set at +5%. 

A still larger regulator set for 
+5% can be located at C. It can 
maintain adequate voltage at all 
points along the line until growth 
has increased the output of the line 
to 2.2 times its original load. 

If should be noted that for any 
point between A and C in Fig 3 it 
is only necessary to provide regula- 
tors with 10% total range, as the 
required boost is never more than 
6 Vv. 


Using Line-Drop Compensator 


In some cases a regulator is in- 
stalled at a station on a primary cir- 
cuit which has load distributed 
throughout its length. A line-drop 
compensator is often used to main- 
tain a 2-v band width at the end of 
the line at a voltage level which does 
not cause the voltage for customers 
nearest the station to exceed 125 v 
at full load. 

This results in lower voltages at 
light loads for customers nearest the 
station, with maximum variation at 
the source rather than the outer 
end of the line. If minimum voltage 
at the source is maintained at 118 v, 
the regulator range, including band 
width, is only 8 v. This requires a 
regulator with less than 10% range. 

Constant voltage can be main- 


tained at the end of the line, with 
maximum permissible variation at 
the source or terminals of the regu- 
lator, by employing a_line-drop 
compensator. This device consists 
of resistance and reactance compo- 
nents inserted in the control for the 
regulator. The components can be 
adjusted to simulate voltage drops 
along the line and impress this re- 
sultant voltage on the control ele- 
ments for the regulator. 

As the load on the regulator in- 
creases, the current fed to the sens- 
ing circuit of the regulator from a 
current transformer passes through 
the reactive and resistive elements 
adjusted to represent these compo- 
nents in the line. 

The voltage sensing element 
therefore “sees” a voltage compar- 
able to that at the end of the line in- 
stead of that at the terminals of 
the regulator. As a result, the tap 
changer moves to keep the voltage 
constant at the end of the line, thus 
varying the voltage at the regulator. 


Applying Capacitors Properly 


Where capacitors correct the volt- 
age drop on a line they do not im- 
prove overall regulation of that line. 
They reduce voltage drop at full 
load but increase the no-load volt- 
age. Thus the overall variation is 
the same as without capacitors. 

Regulators combined with capaci- 
tors, however, are very effective in 
controlling voltage along the line. 
This point is illustrated by an ex- 
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FIG 4—REGULATORS IN COMBINATION with capacitors are very effective in 
controlling voltage along the line. Here, capacitors at end of line increase 
voltage at full load. But with capacitors only, voltage spread is too wide 
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ample (Fig 4) where capacitors are 
at the end of the line to increase the 
voltage at full load. 

With capacitors only, the spread 
in voltage from no load to full load 
is outside the tolerable limits. How- 
ever, with the regulator added at a 
point along the line, the voltage 
spread is reduced to acceptable 
values. 

The function of a regulator is to 
maintain as nearly as possible a 
constant voltage at its terminals or, 
if line drop compensation is used, 
at some point in the line. Obviously, 
there are limits to the precision with 
which a voltage can be maintained 
without excessive operation of the 
regulating device. It is desirable, 
therefore, to set limits on each side 
of the desired voltage within which 
the control of ithe regulator does not 
initiate a change in voltage. This 
area (shaded on Figs 1 to 4) is 
called the band-width setting for the 
regulator. 

The voltage sensing _ relay, 
whether it be a balanced-beam, in- 
duction-disk, or static device, does 
not close contacts until the voltage 
has departed by one-half the band 
width from the balance voltage set- 
ting. In most cases a time delay is 
introduced after closing the relay 
contacts. This feature delays any 
corrective action of the regulator 
until the change in voltage has be- 
come permanent, or at least beyond 
the time delay setting. 

This means, of course, that the 
voltage may continue to move away 
from the balance voltage during this 
time delay period. The time delay, 
usually adjustable, is selected to give 
satisfactory voltage control without 
too many operations of the regula- 
tor. 


Band Width Adjustable 


Band width is also adjustable. 
Obviously, the narrower this band- 
width setting, the more accurately 
the voltage may be held to the de- 
sired level. There are definite limi- 
tations, nevertheless, in this rule be- 
cause the narrower the band width, 
the greater the number of opera- 
tions of the relay and tap changer, 
unless the time-delay setting is very 
large. 

Surveys indicate that +1-v band 
width is the minimum used and 
that many users prefer band width 
of +1% v. The reason, of course, 
for these large values is that smaller 
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FIG 5—WHERE SYSTEM DISTURBANCE is caused by sudden 
change in supply voltage, 16-step 114% regulator restored 
load voltage much faster than the 32-step 526% regulator 


values would cause excessive num- 
ber of operations of the relay and 
tap changer without accomplishing 
the overall better regulation on the 
line. 

As a band width of +1 v has 
been found the practical minimum 
for satisfactory operation, appar- 
ently the size of step taken by the 
regulator should be as large as pos- 
sible within this band. 

With %% steps (%4 v on 120-v 
base) more than one step is required 
to correct the voltage to the balance 
point without exceeding the limits 
of band width. With 14% steps 
(1% v on 120-v base) it requires 
only one step of the regulator to 
bring the voltage back. With a gen- 
eral drift in voltage the operation 
of the tap changer is only one-half 
as often as where %-v steps are 
used. 

When the line of distribution reg- 
ulators was developed, careful con- 
sideration was given to all factors 
influencing the size of step. It was 
recognized that the steps must be 
small enough to avoid lamp flicker 
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and interference with TV and radio 
reception. It was also recognized 
that very small steps would increase 
maintenance and reduce the useful 
life of the regulator. 

A series of field tests lasting more 
than a year was made on three dif- 
ferent systems to check theoretical 
conclusions reached in the labora- 
tory. These conclusions held that 
quality of regulation was not im- 
proved by steps under 1%4% and 
that maintenance was reduced by 
use of larger steps. Lab tests showed 
that voltage changes up to 1% v 
on a 120-v base would not cause 
noticeable changes in lamp bril- 
liance. 


¥ and 1%4% Regulators Tested 


In these field tests % and 14% 
step regulators were compared on 
the same and on identical circuits. 
Where it could not be established 
that loads were the same, the regu- 
lators were interchanged frequently 
to make sure that correct conclu- 
sions were reached. 

Fig 5 and 6 are typical of the 
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FIG 6—WHERE SUPPLY VOLTAGE varied rapidly, 16-step 
1%4% regulator held narrower effective band width than the 
32-step 3¥e% regulator with the same band width setting 


many records taken which compare 
the quality of regulation of % % 32- 
step and 1%4% 16-step regulators. 
In each of these cases the regula- 
tors were on different phases of the 
same 3-phase supply voltage. 

The 144% step unit held the 2-v 
band width as well in every case 
investigated as several makes of 
32-step regulators. 

In Fig 5, a disturbance on the 
system caused a sudden change in 
the supply voltage. The 16-step reg- 
ulator restored the load voltage 
much faster than the 32-step units 
because the induction disk voltage- 
sensing relay used with the 16-step 
regulators has an inverse time delay 
which gives faster action for large 
sudden changes in voltage. The tap 
changer responds immediately to 
the control when a tap change is 
called for because it is Geneva-gear 
driven with no springs to wind. 

Fig 6 shows a supply voltage 
which is varying rapidly. The 144 % 
regulator held a narrower effective 
band width than the %% unit with 

(Continued on page 192) 





IES Holds Atlanta Conference 


Hears speaker urge mercury lamps for street lighting; 
lighting’s aesthetic and psychological aspects stressed 


Mercury vapor lamps afford eco- 
nomical street lighting, the [lumi- 
nating Engineering Society was told 
at its recent annual technical con- 
ference at Atlanta, Ga. 

Mercury units are more economi- 
cal than incandescent and fluores- 
cent units for lighting streets to a 
given illumination level, said T. 
Summers Jr, Westinghouse Electric 


Corp. Yet mercury lamps detract’ 


from the brilliance of colors toward 
the red end of the spectrum, he 
added, noting that this loss often 
justified more expensive installa- 
tions. 


Mercury Economical 


Summers recommended the new 
silver-white colored mercury and 
fluorescent-mercury lamps for bet- 
ter color rendition, accompanied by 
the inherent economy of the mer- 
cury source. 

Horizontal large-lamp luminaires, 
containing 250 and 400-w mercury 
lamps are best for denser-traffic 
streets through residential areas, 
said John W. Young, New England 
Power Service Co. When these 
lamps are at 200-ft intervals and at 
light-center heights of 31 to 32 ft, 
he said, lighting levels up to 0.8 
ft-c average are obtained and dis- 
tribution is uniform enough for a 
high degree of silhouette lighting 
and direct discernment. 

Experience, said Young, shows 
that the 100 and 175-w units used 
for other residential streets require 
a high vertical angle. A 77 to 79- 
deg angle, suitable to the frequent 
practice of spacing smaller lamps 
at 200 ft, is applicable also to 250- 
ft spacing. But trials with coated 
lamps, he added, suggest that the 
vertical angle can be lowered about 
3 deg. 

Illumination and acoustical engi- 
neers today are competing for ceil- 
ing space, said George W. Clark, 
Sylvania Electric Products, Inc. He 
urged illumination engineers to ac- 
quire enough knowledge of archi- 
tectural acoustics to cooperate in 
securing the benefits of good light- 
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ing without impairing the proper 
acoustical environment. 

Clark joined with Richard E. 
Harz of the same company in urg- 
ing greater emphasis on the aesthe- 
tic, psychological, and psychophysi- 
cal aspects of lighting. This em- 
phasis, he said, is needed as a 
means of relieving monotony. 

Higher illumination can be com- 
fortable enough for most office tasks, 
said J. M. Ketch and W. S. Fisher, 
General Electric Co, citing tests in 
several offices. Good direct-view 
comfort, they said, can be main- 
tained through the use of more 
shielding with louvers of low-bright- 
ness material (shielding angles of 
52% deg) or of special controlling 
reflectors and louver shapes. They 
pointed out that the IES reflectance 
recommendations for room and 
work services, based on 50 and 100- 
ft-c installations, are satisfactory 
also for several hundred foot can- 
dles. 


Gives Mood Changes 


When a room with a luminous 
ceiling of fluorescent lamps cannot 
be cooled to a comfortable tempera- 
ture by the circulating air, a cool- 
ing system installed above the ceil- 
ing can remove heat from the light- 
ing equipment before it enters the 


KIRK M. REID, General Electric Co, be- 
came IES president on October 1 


room, said Walter Sturrock and Les- 
ter F. Schutrum, General Electric 
Co. Coils of cold water, as well as 
a circulating-air system, could do 
the job. 

Dr. D. E. Spencer, University of 
Connecticut, advocated a series- 
parallel arrangement of 30-v incan- 
descent lamps for luminous ceilings 
lighting either traditional or modern 
homes. The dimming of such lamps 
in five distinct steps, she said, pro- 
vides a wide range of mood changes, 
from “firelight” to “sunlight.” 


Talks on Auto Lights 


The upper beam of a vehicle’s 
headlights gives better forward visi- 
bility in daytime fog, said Charles 
Marsh, who reported investigations 
at Pennsylvania State University. 
The lower beam of the newer type 
headlamps, he said, is inadequate. 

For night fog Marsh recom- 
mended headlights as low as practi- 
cable on the vehicle, the light being 
projected in a thin layer close to and 
parallel with the road’s surface. This 
arrangement, he said, give low 
brightness on the pavement and high 
brightness on objects on or beside 
it. He suggested the use of two clear 
or white 30-w, PAR-36 fog lamps 
hung below the bumper. 


Reid Is New President 


The nomination of Kirk M. Reid, 
General Electric Co, as IES presi- 
dent, beginning Oct. 1, was con- 
firmed at the conference. Joe B. 
Broder, Georgia Power Co, and 
James R. Chambers, Appleton Elec- 
tric Co, were named vice president 
and treasurer, respectively. 

The society’s highest honor, the 
Gold Medal Award, was given to 
Prof John O. Kraehenbuehl, Colo- 
rado College. The award was recog- 
nition of “his far-reaching effect on 
the techniques of illumination in his 
long academic career and his per- 
sonal sacrifices in promoting the na- 
tion’s general welfare through teach- 
ing the importance of scientific light- 
ing.” E. P. Fortier, Electric Supply 
Co, and H. J. Poehling, Lauth & 
Associates, received awards for 
their papers, respectively, “Lighting 
of a New Orleans Penthouse” and 
“St. Louis Municipal Airport.” 
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h Steam Station Cost Survey 


JOHN J. KEARNEY, Assistant Managing Technical Editor 


Producing power in modern steam power plants 
in 1956 cost more than it did in 1954. How much 
more than in previous years can be seen from figures 
in the table below. One should proceed with cau- 
tion in attempting to draw definite conclusions from 
these average figures. But the cost increases shown 
should not come as a total surprise in view of the 


- For plants operating in... 


Average Busbar Energy Costs 
(mills per net kwhr) 


Average Construction Costs-excluding swyd 
(dollars per kw) 


Average Production Costs 
(mills per net kwhr) 


Fuel Costs, portion of production costs 
(in percent) 


Average Annual Plant Factor 
(in percent) 


Average Utilization Factor 
(in percent) 


Predominant Steam Cycles 
(steam pressures and temperatures) 


Use of Reheat 
(percent of total capability reported) 


Manpower Requirements 
(operating & maintenance employee per Mw) 


Auxiliary Power Requirements 
(percent of gross generation) 


ELECTRICAL WORLD e@ October 7, 1957 


inflationary trends of the past several years. 

When studying these data it might be well to con- 
sider that the impact on costs of large cross-com- 
pound units and supercritical pressures has not as 
yet entered into the calculations. Introduction of 
these advances in technology will most certainly 
affect energy costs in the future. 
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Busbar Energy Costs Have Increased 


® Average cost runs about 
7 mills per net kwhr. Sta- 
tion size shows slight influ- 
ence on cost 


The average new steam power 
plant produced electricity at a cost 
of slightly more than 7 mills per 
net kwhr in 1956. In 1952 (EW, 
Eighth Steam Station Cost Survey, 
July 13, 1953) and in 1954 (EW, 
Ninth Steam Station Cost Survey, 
Oct 17, 1955) average energy costs 
were between 6 and 7 mills net 
per kwhr. 


Low Fixed Charges for Some 


Four stations actually provided 
electricity at a cost of less than 3 
mills per net kwhr. But in each case 
the stations had low fixed charges 
resulting from charges for deprecia- 
tion only. A closer analysis indi- 
cates that 63% of the reporting sta- 
tions had a total cost of energy at 


the busbar of 8 mills per net kwhr 
or less, 40% 7 mills or less, (in 
1955 it was 60%) and 28% 6 mills 
or less. 

No smooth trend curve could be 
developed to show decreasing en- 
ergy costs with an increase in sta- 
tion size. It was quite evident, 
however, that size did have some in- 
fluence because energy costs in sta- 
tions with 150-Mw of capacity or 
more averaged 5.5 mills and smaller 
stations had an average energy cost 
of 9 mills per net kwhr. 


Wide Range in Investment Charges 


Plant factor, investment charge, 
and plant location were the major 
determining factors in busbar costs. 
Consider investment charges—the 
percentage used in computing them 
ranged from about 2.8% for a pub- 
lic power agency to 17.5% for a 
private utility. This is a range of 
almost 6% to 1. Investment charges 
were computed at an average per- 
centage of 11.5. But this is deceiv- 
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ing because of the extremes cited 
above. A more representative figure 
would fall between 12 and 15%. 
A little less than three quarters of 
the participants in this survey used 
a percentage for investment charges 
within this range. 

The influence of plant location 
can be seen by considering a break- 
down of energy costs according to 
geographical location. The highest 
costs were in the New England area 
where the average reached 9 mills 
per net kwhr. The Middle Atlantic 
and East North Central regions fol- 
lowed closely with average costs of 
8.8 and 8.4 mills, respectively. 


Cost Lowest in East South Central 


The rest of the average costs, in 
decreasing order, are South Atlantic 
region, 7.3 mills; Mountain, 7.2; 
Pacific, 6.5; West South Central, 
6.2; West North Central, 5.8; and 
East South Central 2.7. These fig- 
ures should be used cautiously, 
though, because dividing the plants 
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Slightly 


in the survey (44 in number) into 
nine groups does not necessarily put 
a representative number in each 
group. 

Location Has Big Effect 


Inspection of the bar chart below 
also shows the effect of location. 
With the exception of plants that 
have low energy costs because of 
unusual investment charges (e.g. de- 
preciation only), most of the low- 
energy-cost plants have one thing in 
common—favorable locations, loca- 
tions where outdoor type plants can 
be used or type of fuel burned is 
relatively cheap. 

Fixed charges are about equal to 
operating costs when an average of 
these figures is taken for all report- 
ing plants (excluding a few with 
unusually low fixed charges). But a 
closer look indicates a wider range 
of the ratio between these two types 
of charges. Only 50% of the plants 
showed a ratio of operating to fixed 
charges between 0.8 and 1.2. 


2 Building Costs Are Up 


Uy e Average is reported at $146 per kw. Outdoor sta- 

Ss tions burning gas offer the lowest construction costs 

—- The cost of building a power plant has increased since EW’s last 
survey. Results of this survey show that 50% of the stations cost $136 
per kw or less (switchyard facilities excluded) to build. In the last survey 
this figure was $129. A comparison of these figures indicates an increase 
of about 542% in station costs. The curve on the following page shows 
that this cost increase has occurred in all station sizes with the greatest 
increase in smaller stations. 

The average station cost was $146 per kw. In 1954 the comparative 
figure was $131, in 1952 between $130 and $135, and in 1950 between 
$145 and $150. 

Outdoor plants were on the average cheaper to build than indoor 
plants. And plants built to burn gas or oil were cheaper than 
those built to burn coal primarily. Average cost of an outdoor plant was 
$127 per kw vs $157 for indoor plants; for gas or oil-fired plants the 
average was $120 vs $165 for coal-burning plants. As expected, the 
outdoor type plant burning gas offered the lowest construction cost. 

This differential in cost when considering fuel burned or type of 
construction does not remain consistent when analyzed according to sta- 
tion size. Strangely, indoor construction on the average offered more 
economy in smaller plants. But for stations with a capacity of 100 Mw 
or greater outdoor construction was less expensive. 

In all rating groups gas or oil-fired plants were cheaper to construct 
than coal-burning plants. But the differential in cost did not steadily 
decrease with an increase in size, as might be expected. In the 60- to 
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74-Mw range the differential is $55 per kw, in the 74 to 99-Mw range 
it is $95, in the 100 to 149-Mw range $65. In the 150 to 299-Mw 
range the differential dropped to $20, $30 in the 300 to 499-Mw range, 
and only $10 in the 500-Mw plus range. 

As indicated previously, caution must be exercised when these figures 
and the accompanying curves are used. They represent trends of aver- 
ages only and will not necessarily give exact figures for each size. 

Distribution of station costs is about the same as in the previous 
survey. Boiler plant equipment takes the biggest bite out of the con- 
struction dollar—37.8 to 40.2% depending upon the type of fuel 
burned. This is practically the same as it was in 1955. Coal-fired plants 
with the need for pulverizers and fuel and ash-handling equipment 
logically showed the largest expenditure for steam generating facilities. 

Structures and improvements did not get as large a share of the 
money as previously. Expenditures in this category were down about 
13%. In the case of gas or oil-fired plants this decrease was offset by 
= increase in electric and miscellaneous power-plant-equipment expen- 

itures. 
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Production 


® Big stations with high 
plant factors have lowest 
unit costs. Average cost was 
3.25 mills per kwhr 


Average production or operating 
costs are up about 5% above com- 
parable 1954 figures. They aver- 
aged 3.25 mills per net kwhr. Fuel 
as usual accounted for most of this 
cost. This is the way the average 
production costs divided: 

Fuel 83.0% 

Labor 11.0 

Maintenance 5.5 

Water, lubrication, 

supplies 0.5 


100.0% 


The extent to which a plant is 
used obviously has a great effect on 
overall production costs. For this 
reason, plant factor was taken into 
account when developing the trend 
of production costs as a function of 
station size. The curve at the right 
shows what should be expected, the 
larger the station and the more it is 
used the less will be the unit cost of 


Station Heat 


® Trend of heat rate curve 
same as in 1954 and 1956. 
Fuel costs also the same 
except for price of gas 


The trend in station heat rates 
(see graph at right) was about the 
same as in the previous survey. 
Larger plants had a slightly better 
heat rate; smaller plants a slightly 
poorer one. 

But throughout the length of the 
trend line the 1954 and 1956 fig- 
ures are about the same in all rating 
groups. 

The improved heat rate in larger 
stations is probably attributable to 
the use of larger units, particularly 
in the 500-Mw plus station range. 
The range from high to low showed 
an improvement of 46%. 
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Costs Inch Up; Fuel Major Outlay 


production. Fuel costs were adjusted 
to a common base for these curves 
so as to remove the effect of favor- 
able location (e.g. low-cost fuel 
area) from the trend curves. 

Plant factor showed less of an 
effect on labor costs. Unit labor 
cost seemed to be more directly 
affected by station size only. For 
while average unit labor costs were 
0.35 mills per net kwhr, costs for 
small plants (100 Mw and below) 
were almost double—0.63 mills. 
Labor costs for large plants, 300 Mw 
and above, averaged about 0.2 mills 
per net kwhr. 

The boiler continued to claim the 
largest chunk of the maintenance 
dollar. Expenditures for this type of 
maintenance averaged about 0.063 
mills per net kwhr. Similar expenses 
for the prime mover and its auxil- 
iaries was 0.047 mills, and 0.0434 
mills for the fuel-handling equip- 
ment. But maintenance expendi- 
tures for boilers are not as high as 
they were in the last survey. At 
that time they averaged 0.071 mills 
and were about 40% greater than 
maintenance expenses for the prime 
mover and its auxiliaries. In this 
survey boiler-maintenance expenses 


Rates Hold 


Station plant factor averaged 
69%, about the same as it was in 
1954. Most plants operating with 
a plant factor greater than the aver- 
age were in the large-station cate- 
gory (150-Mw or larger). But 
despite this, there was no definite 
relationship between plant size and 
plant factor. Such a relationship 
should not necessarily be expected 
because plant factor depends on size 
and station efficiency as related to a 
particular system, not merely on 
size. 


New Units Worked Hard 


Utilities continue to work their 
new modern plants as hard as they 
can. Utilization factor was again 
over 100%; it averaged 103% for 
stations of all sizes. This is slightly 
below the last survey’s average of 
106.4%, but still high when it is 
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were 33% greater than prime mover 
maintenance expenses. 

A closer look at the boiler-main- 
tenance account reveals that less 
maintenance was involved with gas 
or oil-fired steam generators than 
with coal-fired (0.06 mills vs 0.078 
mills per kwhr). As should be ex- 
pected, older boilers require more 
maintenance—but only about 15% 
more in terms of dollars spent. This 
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is based on a comparison of boilers 
placed in operation before 1955 and 
those that were first operated in 
1955 or 1956. 

Outdoor boilers on the average 
required more maintenance than 
those indoors. In this survey main- 
tenance expenses for outdoor boil- 
ers averaged 0.079 mills per kwhr, 
while similar expenditures for the 
indoor installations was 0.069 mills. 








realized that utilization factors were 
reported on a capacity basis rather 
than nameplate. Eight of the re- 
ported stations had utilization fac- 
tors of 110% or greater. 

Fuel costs have remained about 





the same in the past two years 
except for utilities depending pri- 
marily on gas. The price of this fuel 
jumped from an average of 16.6¢ 
per million Btu to 21.3¢ per million 
Btu. 





New England continued to be the 
highest fuel-cost area. Fuel costs in 
this region averaged 37.24¢ per mil- 
lion Btu. Lowest fuel cost in the 
country was in the West South Cen- 
tral States. In latter region the cost 
averaged 13.72¢ per million Btu. 
In the rest of the country average 
costs were between 20 and 30¢ per 
million Btu. 


Reheat Cycle Predominates 


Perhaps the most outstanding sta- 
tistic unearthed in this survey is the 
predominance of reheat steam cy- 
cles. Eighty percent of the capacity 
reported uses reheat, compared with 
55% for the last survey. Stations 
using reheat cycles with steam con- 
ditions of 1,800 to 1,875 psi with 
1,000 to 1,0S5OF superheat ac- 
counted for 75% of the reheat in- 
stallations. On a station basis 28 
of the 44 reporting stations had one 
or more reheat units. 

Seventy percent of the stations 
operated at a pressure of 1,200 psi 
or greater. In 1954 the figure was 
85%, in 1952 it was 80%, and in 
1950 about 33%. This does not 
indicate a retrogression as far as 
steam conditions are concerned, 
however, because it can be traced 
to the larger-than-normal number of 
small-unit stations reported in this 
new survey. 





Station Designs Show Few Changes 


® Number of plants using outdoor equipment shows little 
variation. Non-motor-driven boiler feed pumps used 


Outdoor equipment was used in 
many stations listed in this survey. 
Fifty-eight percent had outdoor 
boilers, the same number had out- 
door fans, 20% had outdoor tur- 
bine generators, and 17% outdoor 
condensers. These figures are prob- 
ably slightly higher than those re- 
ported in our last survey. But the 
change to outdoor equipment is not 
progressing in leaps and bounds as 
it did in the postwar period. So it 
is no longer proper to speak of a 
trend toward outdoor design. 
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Most plants used shaft-driven 
exciters although the number report- 
ing motor-driven ones is increasing. 
One of the newest design features 
disclosed in the survey was use of 
non-motor-driven boiler feed pumps, 
reported for five plants. A compo- 
site of plant design features is shown 
on the last page of the survey. 


Coal Storage About the Same 


Coal storage amounted to about 
1 ton per kw. This is the same 
amourt utilities reported in the 


1955 survey (1954 figures). Most 
stations reported figures that were 
pretty close to the average. But one 
station in the 20-to-39Mw range 
reported keeping 4 tons of coal per 
kw on hand for emergencies. Aver- 
age figures for coal storage and other 
plant space factors are tabulated on 
the last page. 

Boiler room volume requirements 
(indoor plants only) showed a defi- 
nite relationship to plant size. They 
varied from a high of 18.76 cu ft 
per kw for the smallest plants to 
11.64 cu ft per kw for 500-Mw-plus 
plants. An average of about 10 cu 
ft per kw was used in the turbine 
room. 
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Big Plant Labor Needs Stay Fixed 


© But labor requirements are 
up in small stations. Auxilia- 
ries consume six percent of 
station output 


Manpower requirements are up 
in small stations, down in medium- 
size stations, and about the same in 
large stations. This observation is 
the result of comparing this survey’s 
operating and maintenance man- 
power needs with those of the last 
survey. The concentration of more 
megawatts in fewer units in the 
large stations is, of course, one of 
the main reasons why there has 
been a continual decrease in station 
manpower requirements. But in 
very large stations manpower re- 
quirements have remained fairly 
stable for recent surveys. Undoubt- 
edly the industry is reaching the 
point of diminishing returns in this 
area with its present methods of 
using station labor. 

The trend curve at the right also 
indicates that about five times as 
many men are required for opera- 
tion and maintenance per Mw in 
small stations as in large stations. 
And about 2% times as many are 
required in medium-size plants as 
in large plants. 


Supervision Depends on Size 


The effect of size is also very 
apparent in supervisory manpower 
requirements. In fact size is even 
more effective here than in operat- 
ing and maintenance manpower. On 
a megawatt basis, ten times as much 
supervisory help is required in a 
small station as in large station. In 
a medium-size plant about four 
times as much supervision is needed 
per Mw as in large stations. 

From this it follows that less 
supervisory manpower is needed for 
operating and maintenance man- 
power in large stations. The group 
averages obtained in the survey 
show that one supervisor is needed 
for each 4.8 workmen in the first 
size grouping (O to 19 Mw). But 
for the 500-Mw-plus grouping the 
comparative figure is 9.4. There is 
a gradual increase in workers per 
supervisor in the intervening rating 


groups used in the survey. 

About 6% of gross generating 
capacity was consumed by station 
auxiliaries. The amount of energy 
used in the station does not seem 
to depend on station size or, to any 
large extent, type or fuel burned. 

Auxiliaries in the medium-size 
stations on the average used slightly 
less energy than in either the very 
large or the small stations. But the 
differences are so slight that a 
definite trend could not be estab- 
lished. 


ELECTRICAL WORLD e@ October 7, 1957 


Almost all stations used some- 
where between 6 and 7% of gross 
generation for auxiliary power. Two 
plants reported 8%. 

As indicated, fuel did not have a 
definable influence on the amount 
of power consumed by station 
auxiliaries. But most of the stations 
that used less than 5% of gross gen- 
eration for auxiliary power were 
gas-fired plants. Aside from this 
final observation, the results of this 
survey are the same as the previous 
one in this particular area. 
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Power Plant Space Factors 


BOILER ROOM (CU FT/KW) TURBINE ROOM (CU FT/KW) 


Mw Range Max Min Min 
0-19 

20-39 

40-59 ase eo 

60-74 26 .00 2.90 

75-99 14.97 1.15 

100-149 13.20 1.82 

150-299 18.00 9.92 

300-499 18.99 4.76 

500 & up 14.56 2.04 


SWITCHHOUSE (CU FT/KW) OFFICE (CU FT/KW) 


0-19 

20-39 

40-59 sett eee 
60-74 ‘ 0.12 
75-99 wigs Dee 
100-149 ‘ 0.14 
150-299 0.13 
300-499 : 0.13 
500 & up 0.03 
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BUILDING, GROUND AREA (SQ FT/KW) SWITCHYARD (SQ FT/KW) 


1.20 
1.49 
1.12 
0.68 
0.51 
0.72 
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How General Electric speeds 
turbine-generator production 





Advanced machines and techniques improve 
General Electric’s turbine-generator output 


Meeting the requirements of the constantly expanding 
electric utility industry sets a challenge that is an- 
swered by General Electric’s continued investment in 
its large steam turbine-generator manufacturing facili- 
ties in Schenectady. 

New machine tools — some of them the largest ever 
made and the only ones of their type — add to the pro- 
duction efficiency required to build precision turbine- 
generator components, many with tolerances as close 
as those of a fine watch. Combined with General 
Electric’s organization of skilled craftsmen and tur- 
bine-generator engineers, these tools and facilities pro- 
vide the flexibility needed to keep pace with today’s 
rapid advances in turbine-generator technology. And, 
in building tomorrow’s even more efficient and reliable 
machines of advanced design, this combination will 
help maintain a well-established reputation for meet- 
ing delivery commitments. 

A few of the facilities in the large steam turbine- 
generator plant that contribute to these outstanding 


Expanded facilities will soon add to the produc- 
tion capacity of the large steam turbine-gen- 


erator plant. Shown reviewing expansion plans G i N t Pp A L F LE C T FE | C 
are H. R. Hill, Mgr-Manufacturing, C. A. Lilly, 


Mgr-Marketing, and W. E. Saupe, Gen’! Mgr. 


Grooving lathe removes metal from this turbine rotor at the rate of 100 Traveling reamer brings machine to job. 
cubic inches per minute — can take 25-ft forgings weighing up to 100 Here, unit reams holes in turbine 
tons and is equipped to machine deep grooves up to 2% inches wide. wheel and dovetails of 43-inch buckets. 
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Horizontal boring mill has special fixture for positioning 30-ft deep stacking pit accommodates six generator stators 
and machining 100-ton turbine shells at complex angles. at the same time for stacking laminations. Each of the 
This unique arrangement considerably reduces set-up time. six stations has its own hydraulically operated press. 








World's largest adjustable rail milling machine, capable of proceeds on the other. Shown here machining a 225,000- 
work equivalent to three 18-ft planers, saves time by kw generator stator frame, this mammoth unit stands 
allowing work to be set up on one table while machining 35-ft high, is 120-ft long and weighs 1,230,000 pounds. 
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General Electric is helping 
to meet tomorrow’s 
power demands... today 


To keep pace with the tremendous design advances of 
tomorrow’s powermakers, new manufacturing tech- 
niques are continually being developed, and additional 
unique production tools are being designed and built. 
Already, electronic and magnetic tape controls are be- 
ing applied to increase speed and improve accuracy 
of some machining processes. 

Such forward-thinking investment in new tools and 
facilities for building large steam turbine-generators 
gives assurance that General Electric will continue to 
help the electric utility industry maintain its spectac- 
ular record of meeting the nation’s constantly expand- 
ing power needs. Large Steam Turbine-Generator 
Department, Schenectady, New York. 254-54 
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Larger units, ranging up to 450,000 kw in size, are now being 
designed and built. Historical growth in average size of 
powermakers shipped from Schenectady is shown here. 
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HOW TO 


DESIGN ° 


CONSTRUCT * 


OPERATE * MAINTAIN 


345 Acetylene Welding Rod 


ore. 
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GENERATION—Maintenance 


Sliding Collar 


Depth Of Erosion 
Shown By Offset 


Gauges Studded Boiler Tube Erosion 


R. S. LEASE, Shift Operating Engineer, 
Ohio Valley Electric Corp, Gallipolis, 
Ohio 
Cavitations inside studded boiler 

tubes along chill-rings presented the 

problem of determining the remain- 
ing tube thickness. Erroneous re- 
sults might occur if the studs were 
drilled or first ground off and then 
drilled. 

The depth of cavitation can be as- 


DISTRIBUTION—Construction 
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certained by drilling a ;-in. hole 
in the rear of the tubes and inserting 
the gage illustrated after carefully 
deburring the hole. The gage part 
with the hooked end is inserted first 
and drawn until it hooks the tube. 
Next the straight shank is inserted 
until it “feels” the far side of the 
tube. Then the offset at the outer 
ends of the gage will indicate the 
depth of erosion if those ends were 


1957 


previously ground flush with each 
other when inserted in a new tube 
for calibration. The original tube 
thickness minus the gage offset in- 
dicates remaining wall thickness. 

The gage determines whether 
deep corrosion exists on the inside 
surfaces of studded boiler tubes, but 
is not intended to yield an absolute 
measure of remaining tube-wall 
thickness. 


Air-Driven 
Auger Cuts 
Manhours 60% 


R. K, WOODSON, Assist Superintendent, 
Underground Department, Kansas City 
Power & Light Co, Kansas City, Mo. 


An auger driven by compressed 
air reduced by 60% the manhours 
required for drilling holes for small 
cable that crosses streets or drive- 
ways in this service area. 

The compressed-air auger drills a 
3-in. hole, instead of the smaller one 
drilled by a hand auger. The larger 
hole has proved more satisfactory. 
Holes can be drilled up to 8 in. in 
dia by changing bits. 





D. B. LAWTON, General Manager of General 
Electric’s Medium Transformer Department, is 
shown with a model of the standard-design RM 
transformer. These transformers are manu- 
factured in General Electric’s $25,000,000 fa- 
cilities in Rome, Georgia. 





A GENERAL ELECTRIC 10-YEAR FORECAST: 


$40,000,000 electric utility savings 


with medium transformer standardization 


Based on today’s eight percent lower price of 
standard ratings compared with _ specials, 
America’s electric utilities stand to save—in the 
next 10 years—more than $40,000,000 on medium 
transformers (501 to 7500 kva, 69 kv and below). 
So forecasts D. B. Lawton, General Manager of 
General Electric’s Medium Transformer Depart- 
ment, Rome, Georgia. 

This $40,000,000 savings figure is conservative. 
Based on present standard-versus-special buying 
practice, it will be greatly exceeded if the utility 
industry continues to increase its acceptance of 
standards as in the past few years. 

The tremendous saving due to lower prices is 
but one of the many benefits of medium trans- 
former standardization. The modern, repetitive 
manufacturing facility put in place by General 
Electric at Rome in 1953 also makes possible: 


Faster shipment—Ten-week shipment is now 
average for General Electric RM medium trans- 
formers. This compares with an industry average 
of more than 16 weeks for specials. 


*Reg. Trade-mark of General Electric Company 


More and better features—Standard design has 
made it economically possible for General Electric 
to offer such important extras as Formex* in- 
sulated windings, control-center arrangement of 
instruments and accessories, reversible junction 
boxes, full drain, and many others. 


Higher quality for longer life—General Electric 
repetitive manufacture techniques permit 18 as- 
sembly-line tests and 22 quality control inspec- 
tions during manufacture, to assure dependable 
operation over a long service life. 


G.E."5 BROAD RANGE OF STANDARDS 
HANDLES 90% OF ALL JOBS 


If your company is not yet taking full advantage 
of the large dollar savings and other key benefits 
of medium transformer standardization, act today. 
Ask your G-E Apparatus Sales Engineer to show 
you how G.E.’s broad range of standard RM 
medium transformers can meet the large bulk of 
your needs, work efficiently with older, special 
transformers now on your system. General Electric 
Company, Schenectady 5, New York. 416-7 


Progress /s Our Most /mportant Product 


GENERAL @@) ELECTRIC 








ENGINEERING REFERENCE SHEET 57-20 


Suspending Aerial Cable on Line Poles 


Methods are shown for suspending 5-kv preassembled aerial cable on 
a typical line pole from tangent up to 45-deg angles and on a typical 
angle and corner pole for angles above 45 deg. This presentation is 
adapted from Distribution Standards of New England Electric System. 


Lowest primary X- arm rae To be 8"on new 
(To be removed )~ _ _/bole construction 









Secondary X-arm—~— + 
(To be removed) 


Fig. 1—Typical Line Pole for Angles Up to 45 Deg 
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8"on new pole construction--—»I3 : 
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Fig. 2—Typical Angle and Corner Pole for Line Angles Above 45 Deg 


MATERIAL LIST 
1. Suspension Clamp 3. Cable Supporting Bands, two 5. Messenger Connector, 
2. Lashing Fasteners 4. Messenger Deadends, two standard item 
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A General Electric 
Voltage Regulator Engineer Asks... 


WHY 
UNTANK 
IT AT ALL’? 


By D. D. MacCarthy 


Manager—Engineering 
Voltage Regulator Product Section 
General Electric Company 


One very important point has been 
left out of recent discussions on 
‘ease of regulator untanking”’: 


On the average, the General Elec- 
tric ML-32 step voltage regulator 
doesn’t have to be untanked at all 
until after 20 to 25 years of service. 


This point, | think, is important 
because it tends to put this ‘‘ease 
of untanking’”’ feature in its proper 
perspective. 


Whereas we design the ML-32 to 
be reasonably easy to untank, this 
is not our primary interest. We 
believe that a regulator should be 
on the line “‘open for business’’ 
rather than off the line ‘‘open for 
repairs.” 


Here are six of the many exclusive 
G-E features we build into the 
ML-32 to make untanking a seldom- 
needed thing: 


1. Tap Leads are brought directly 
to the tap switch, thus eliminating 
about 20 connections in the power 
circuit. 


2. Internal Thyrite* by-pass re- 
sistor is closely coordinated with 
series winding insulation for maxi- 
mum protection. Since it is an 
internal by-pass it is not subject to 
external damage. 


3. Switch insulation strike and 
creep distances are more conserva- 
tive than other regulators. More- 
over... 


4. Electrostatic shielding prevents 
excessive carbon accumulation at 
critical points on insulating panels. 
This means long insulation life, even 
in carbonized oil. 


5. Optimum-life switching, with 
speed controlled by impeller, gives 
extra-long switch life. Arconite 
switch contacts are of ample size for 
long life. 


6. Spring-driven Geneva-gear 
switch drive has the simplest con- 
struction of any regulator. This 
means fewer parts to cause trouble. 


As a further testimonial to the 
ML-32’s mechanical and electrical 
strength, G.E. is, to my knowledge, 
the only manufacturer who guar- 
antees a successful tap change under 
short circuits—including a guarantee 


Progress Is Our Most /mportant Product 


GENERAL 


G.E."s ML-32 is designed for 20 to 25 years of dependable, on-the-line service, 








of withstanding short-circuit forces 
at all load-bonus positions. 

So, although I agree it’s a good 
thing to take a regulator apart every 
couple of decades, I still ask: ‘‘Until 
then, why untank it at all?”’ 

For more information, write Sec- 
tion 423-20, General Electric Co., 
Schenectady 5, N.Y., or contact your 
General Electric sales office or agent. 


*Reg. Trade-mark of General Electric Company 
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The bigger the condenser the 


ALLIS-CHALMERS 
CONDENSER THAT WILL 
SERVE THE #2 UNIT, 
RIVER ROUGE STATION, 
DETROIT EDISON CO., 
CONTAINS 249,000 LBS. 
OF REVERE ARSENICAL 
ADMIRALTY CONDENSER 
TUBES 
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more it needs the dependability 





When condensers get to be the size of this one made by 
ALLIS-CHALMERS (even bigger ones are now being 
constructed) owners can’t afford the luxury of failure. 

In order to leave nothing to chance, engineers of the 
Detroit Edison Company consulted with Revere Technical 
Advisors on the operating conditions under which the 
tubes would have to give service. Many different alloys 
were considered. The final decision was Revere Arsenical 
Admiralty Metal for the Tubes and Muntz. Metal for 
the Tube Plates. 

This final decision was based on a combination of the 
experience of Detroit Edison Engineers and Revere’s 
wide experience in the condenser tube field, and the 
tremendous amount of research and laboratory work 
done in determining the relative corrosion resistance of the 
different alloys under a wide variety of operating conditions. 

Since there are variable factors in practically every 
CoRmeniee: Aahe inatapaiion, iy nek. aes advantage Of PLACING ONE OF THE 19,850 TUBES in the condenser for the new 265,000 
this storehouse of facts and consult with Revere’s Technical ,w ibine generator unit #2 at the River Rouge Station of DETROIT EDISON 
Advisory Service before making your tube commitments? COMPANY. Tubes are %4” O.D. x 18 BWG x 30’ long and are Revere Arsenical 

Revere furnishes plates, from the smallest to the Admiralty Metal. Tube sheets are Revere Muntz Metal. A lasting combination! 
largest sizes, in Cupro-Nickel, Copper, Herculoy, 

Muntz Metal, Naval Brass and Admiralty, and tubes in 
Cupro-Nickel, Aluminum Brass, Admiralty,Herculoy, 
Arsenical Copper, Muntz Metal and other alloys. 





REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Rome, N. Y.; Baltimore, Md.; Chicago, Clinton and Joliet, Iil.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Brooklyn, N. Y.; Newport, Ark.; 
Ft. Calhoun, Neb. Sales Offices in Principal Cities, Distributors Everywhere. 
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SELLING 


From the ranges in the kitchen . . . 


FARM ELECTRIFICATION 


To the milker inthe barn .. . 


Kwhrs Replace Man-hrs on an All-Electric Farm 


Robert Nortier may have achieved the ultimate in 
farm electrification on his dairy and poultry farm near 
Rochester, N. Y.—and it’s paying off. 

“I use electricity because I can’t depend upon a 
good supply of hired help,” says Nortier. “I estimate 
my labor cost would be over $5,000 a year. Contrast 
this with my present expenses—$475 for electricity for 
all farm operations. Interest and depreciation on an 
investment in equipment of $15,000 comes to $2,400 
annually; say $300 for repairs; and you have a total 
yearly cost of about $3,200. Believe me, it’s a lot more 
reliable than hired help!” 

Rochester Gas & Electric Corp has served the Nor- 
tiers for 28 years. September 6-8 agricultural leaders 
from all over the state were invited to the farm for a 
look at how kilowatts do the Nortiers’ chores today. 

An electric milking machine pipes milk directly from 
cow to cooler. Two fan-propelled hay driers prepare 
the feed. Hay is even pitched by power-driven devices. 

The milkhouse is electrically heated. The barn is 
well lighted and fan-ventilated. To make the cows still 
more content, radio music is played in their quarters. 
The cows gratefully produce more and better milk. 


Nortier even cleans the manure out of his barn elec- 
trically. A flip of a switch and the gutter cleaner scoots 
it right into the manure spreader. 

In the chicken house, 1,500 laying hens are fed and 
watered automatically. Lighting, on a time switch, 
lengthens their working day. Baby chicks are brooded 
in a 30x50-ft insulated brooder house, where they nestle 
comfortably on a concrete floor laced with heating cable. 

The egg room is now air conditioned, “but,” says 
Nortier, “although it makes it very comfortable in here 
on a hot day, the air conditioner removes too much 
humidity from the air for the perfect keeping of eggs.” 
The %-ton unit will soon be moved to the house, and 
replaced with an electric egg-room cooler. 

When fire destroyed their house last year, the Nor- 
tiers rebuilt with comfort in mind. They installed an 
all-electric kitchen and all-electric heating with a ther- 
mostat in every room. Mrs Nortier’s washer, drier, dish- 
washer and freezer save her so much time she is able to 
help her husband in the egg room. 

Both Nortiers agree that they could never carry on 
the dairy and poultry projects they do without help from 
their “cheap hired hand”—electricity. 


Laura McCall Award Will Go to Top Home Service Woman 


McCall’s magazine has invited all 
women in the home service depart- 
ments of the nation’s utility com- 
panies to compete for this year’s 
Laura McCall Awards for Home 
Service Achievement. 

Any woman on the home service 
staff of an electric utility that sup- 
plies service to residential custom- 
ers is eligible for the award. Winners 
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will receive a $200 check and a 
plaque for their company. 

Five Awards will be given in three 
divisions. Division A is open to 
heads of home service staffs with 10 
or more assistants. Division B is for 
staff-heads with less than 10 assist- 
ants. Division C has three Awards 
open to individual staff members. 

Entries to the competition must 


October 7, 


describe home service programs and 
activities carried on or developed 
during the year ending Aug. 31, 
1957. Entries must be postmarked 
before midnight, Dec. 1, 1957. 
Awards will be given Jan. 8, 1958 
at The Electrical Women’s Round 
Table convention in Chicago. 


(More Selling on page 144) 
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Retainer ring construction is used in E-M Induction Motors rated 900 hp and larger at 3600 rpm, and 1750 hp 
and larger at 1800 rpm. It’s just one of many special features built into every large, E-M Induction Motor. 


“Ring around the end ring” locks 


Rotational Stability... 


into BF pump mofors 


“T’m Ev Jern- 

berg, Chief 

=~ Mechanical 

~ Engineer at 

» E-M. Over the 

years we've 

learned a good 

deal about building big induc- 

tion motors. One problem was to 

retain rotational stability on 
high-speed applications. 

“At E-M we ‘lock’ precise fac- 

tory balance into our rotors by 

shrinking accurately machined, 


non-magnetic alloy retaining 
rings around the cage end rings. 
This supports the ‘floating’ end 
rings against centrifugal force 
and anchors them to the shaft. 
The retainer (A) is shrunk onto 
the shaft-connected, rotor end- 
plate (B) and locks the ‘float- 
ing’ end ring (C) perfectly 
concentric to the shaft. The pos- 
sibility of unbalance from cen- 
trifugal and thermal distortion 
of the cage winding is thus per- 
manently eliminated.” 
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For further information about 
E-M Motors, call your nearby 
E-M Sales Engineer and write 
for brochure PRD-214. 


1300-TPA-2194 


ELECTRIC MACHINERY MFG. COMPANY 
Minneapolis 13, Minnesota 
Specialists in making motors do 
EXACTLY WHAT YOU WANT THEM TO 
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{ V = at SUL Test 


POCO male 
QUICKLY Installed 
eee cya mC 


@ They speed up work and 
provide dependable anchorage 
in new construction and main- 
tenance. Quick and easy to 
install— made of tough rust- 
resistant malleable iron — their 
holding power “tops” all 
other. Available two-way, 
three-way, four-way, and cone 


types. Write for facts. 


Lecks anchor 
firmly on 
rod. No 
chance of 
rod slipping 
thru anchor. 


EVERSTICK ANCHOR CO 


FAIRFIELD, IOWA 


“es - 


Rockefeller Center Takes A.C. Lead 


As G. S. Eyssell, president of Rockefeller Center, Inc, and Cloud 
Wempler, board chairman of Carrier Corp, pressed a button, Rockefeller 
Center became the world leader in office air conditioning September 19. 

Addition of 1,100 tons of cooling capacity boosted Rockefeller Center 
past the Pentagon into the number | spot, with a total rated capacity of 
15,382 tons. And New York’s city within a city is not stopping there. 

“Our plans call for total cooling capacity of 17,700 tons,” said Eyssell. 
“At the present time the refrigeration cycle in the Center’s air conditioning 


program is 85% completed.” 


Public Service Co Plans 
Resistance Heating Show 


Electric heating is getting some 
serious consideration in the North- 
east. Public Service Electric & Gas 
Co (N. J.) is inviting manufacturers 
to aid in setting up an Exposition 
of Electric Resistance Heating in its 
Newark Auditorium, Oct. 23-24. 

The idea is to show off as many 
types of resistance heating as pos- 
sible, and to emphasize their great 
potential market for supplemental 
heating in bathrooms, enclosed 
porches, and house additions. 

So far 34 manufacturers have 
been invited to exhibit, at no cost 
for space. Public Service reports an 
enthusiastic response. The North 
Jersey Chapter of the American 
Society of Heating and Air Condi- 
tioning Engineers has also asked for 
space. 


October 7, 


Architects, builders, electrical 
contractors and distributors, and 
heating and air conditioning dis- 
tributors, as well as the general 
public, will receive invitations to the 
exposition. 


H & C BRIEFS 


More Heat Pumps in Washington 


Heat pumps are becoming in- 
creasingly popular in the Washing- 
ton, D. C. area. An even hundred 
pumps are in operation now, and 56 
more are being installed. Making 
up the 322 tons of heat pumps to be 
installed are 44 five-ton, five 3-ton, 
one 7.5-ton, four 10-ton, and two 
20-ton units. 


(More Selling on page 146) 
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Gerry Oscarson, Chief E-M Application Engineer, points out to Ev Jernberg, Chief E-M Mechanical Engineer, the excellent on-the- 
job dependability record of three, 1500 hp, 3600 rpm E-M Induction Motors driving BF pumps at a big, upper midwest power plant. 


These motors show that E-M locked-in 


Rotational Stability... 


“You know, Ev, these three E-M 
Induction Motors have been on 
duty here for 24 hours a day for 
the past four years. The extra 
pains we take at the factory to 
make sure our motors keep their 
perfect balance looks like it’s 
paying off in smooth service and 
low maintenance.” 

“That’s right, Gerry. Our 
method of securing the cage end 
rings with shrunk-on, high 


ELECTRICAL WORLD e@ October 7, 


keeps BF pumps 


strength alloy retaining rings 
has certainly worked well. Even 
heavy centrifugal and thermal 
stresses can’t damage these 
cages. The specially designed re- 
taining ring gives our customers 
the dependability they need in 
high speed auxiliary drives.” 
You, too, can benefit from the 
special attention E-M gives to 
rotational stability. Write the 
factory for Induction Motor 


1957 


running smoothly 


brochure PRD-214, and call 
your nearby E-M Field Engineer 
for firsthand information about 
dependable Induction Motors. 


1300-TPA-2196 


ELECTRIC MACHINERY MFG. COMPANY 
Minneapolis 13, Minnesota 
Specialists in making motors do 
EXACTLY WHAT YOU WANT THEM TO 
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SE LL] NG (Continued) 





Men get light where they need it . . . 


INDUSTRIAL APPLICATIONS 





illumination jumps 200% as .. . 


Engineered Lighting Boosts Efficiency 


H. M. WHITE, Industrial Power Engineer, 
Baltimore Gas & Electric Co, Baltimore, 
Md. 


A well-engineered factory lighting 
system that puts the light where it is 
needed has boosted the operating 
efficiency, improved the flow of 
work, and increased working com- 
fort at the Continental Can Co ma- 
chine shop in Baltimore. The in- 
stallation is of immeasurable help 
for overtime work that once required 


450 Ke Speeds Tool Output 


L. M. DURYEE, Division Industrial Sales Engineer, Connecticut 


Light & Power Co, Waterbury, Conn. 


Three hundred tools a day is the capacity of this 25- 


use of hand lamps and drop cords. 
Boosting the general illumination 
level in the work areas to 40 ft- 
candles, in contrast to the previous 
12 to 15, the system eliminates the 
need for supplementary lighting. 

Each 20x20-ft bay in the working 
area has four two-lamp slimline 
porcelain RLM units, eight feet 
long, suspended nine feet above the 
floor. Total installation uses 112 
fixtures. Operated at 120 v, the total 
load of the new lighting is approx- 
imately 22 kw. 


Before the system was selected, a 
careful study of the illumination re- 
quirements was made. Light was 
applied where it would pay dividends 
in work results. Where it was ade- 
quate the old lighting system was 
retained. 

Under the old system, each bay 
had four 200-w glassteel diffusers. 
Despite the huge increase in the 
lighting level, power costs for the 
new system are approximately the 
same as they were with the incan- 
descent lighting. 





kw, high frequency, induction heating machine at the 
Vickers, Inc. plant in Waterbury, Conn. Used principally 
for high temperature brazing of high speed tools, this 
versatile machine may also be used for a wide variety 
of other heating jobs. 

The three-phase oscillator operates from a 460-v 
line, has a 450-kilocycle operating frequency. Illus- 
tration shows high speed carbide tips being brazed on 
tools. With its high rate of production, the machine 
has already paid for itself many times in four years 
of use, according to the engineer in charge of the 
operation. 
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7, Re. 
> An ounce 


a. > of scientific prevention 
I 


\ 


*. 


Like the dramatic progress in medical science, mod- 

"ern tree care bears little resemblance to the crude methods of only 

fifty years ago. No longer is it enough to repair damage—to cut 

away a limb that has died. Today, as always, we seek the answer 

R F M F M B F R “‘Why”—the cause of the damage or disease and apply every mod- 
ern technique and curative treatment. Only in this way can America’s 


Our long experience rich heritage of shade trees be preserved. 
in working with both cD iy : ; 
utilities and the pub- Scientific tree care is available to you through your local Bartlett 


lic is your assurance representative, a highly skilled technician backed by the knowledge 
of dependable work and experience of the Bartlett Tree Research Laboratories. If you 
and good customer have trees which you value, it will pay you to consult him before you 
need him. No one knows better than a Bartlett client, that an ounce 
of scientific prevention is worth many many pounds of cure. 


BARTLETT cxrtrs 


Home Office, Research Laboratories and Experimental Grounds, Bartlett School 
of Tree Surgery, Stamford, Conn. Local Offices from Maine to the Carolinas, 


relations. 


and West to Indiana. See your Local Telephone Directory for Local Address. 


“ - term» - = 
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NEW EQUIPMENT 


Manhole Ventilating Heaters... 


. .. have 160-w generator attached, allowing manhole 
crews to use a 100-w soldering iron and electric light 
at the same time. The propane-fed PEG blows from 
300 to 800 cfm fresh air in summer and heated fresh 
air in winter. Burner is capable of providing 96 deg 
temperature rise, enabling splicers to work fast in the 
hole despite zero weather outside. 

Controlled flow of surface air prevents accidents due 
to explosion, toxic gas poisoning, and heat stroke. The 
PEG weighs 74 Ib, and is equipped with carry-handle. 
Morrison-Pelsue Co, 2256 S. Delaware St, Denver 23, 
Colo. 


Station Post Insulators .. . 


. . . for extra-high-voltage switch and bus duty deflect half 
as much as conventional pin-type stacks. Available in two 
BIL series—1,300 kv and 1,470 kv withstand—in standard 
or high-strength ratings, the posts are assembled with just 
20 bolts. Four fog-type porcelains comprise each assembly, 
giving each stack only eight cemented joints. The station 
posts sacrifice no strength in attaining the rigidity to assure 
switch alignment. They are also free from radio and TV 
interference, puncture-proof, crack-resistant, and self-clean- 
ing. 

Lapp Insulator Co, Inc, Le Roy, N. Y. 


Grounding Clamps... 


. with increased jumper-terminal capacity are stronger 
and lighter than previous types. Made of aluminum alloy and 
bronze, the clamps are available singly or in clusters, in 
eyescrew type or mounted on plastic-coated poles. Cable-in- 
sulation anchor straps on the clamps grip 5,000-v grounding 
cable firmly. 

A. B. Chance Co, Centralia, Mo. 


(More New Equipment on page 152) 
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SUSQUEHANNA RIVER CROSSING 


Cable consists of three 750 Mcm compact 
stranded sector aluminum conductors, each 
wrapped with 13/64-inch paper insulation and 
0.004-inch shielding tape. Assembly is covered 
by nonmagnetic binder tape and a lead and 
neoprene jacket sheath 0.09 inch thick. 


Pennsylvania Power & Light Company uses neoprene 
to guard cable against vibration and elements 


When Pennsylvania Power & Light Company attached 
a 15 Kv cable to a railroad bridge across the Susque- 
hanna River near Harrisburg, it specified a neoprene 
jacket. The lead-covered cable had to be guarded 
against mechanical damage from vibrations set up by 
passing trains, and protected from constant exposure 
to the elements. 

The neoprene protective covering cushions the 
cable, reducing the effects of vibration and the risk of 
scoring the lead sheath. This extra layer of protection 
prolongs the useful life of the lead. 

This installation is another example of the ac- 
cepted reliability and long life of neoprene. Of all 
resilient materials, only rugged neoprene has bal- 
anced resistance to sunlight and weathering, oils 
and chemicals, heat, flex cracking, abrasion and cut- 
ting, oxidation and aging. 

Ask your supplier about wire and cable jacketed 


with neoprene. It’s available in single and multiple 
conductor types and voltage ratings to meet your re- 
quirements. Mail the coupon below to get the 
ELASTOMERS NOTEBOOK with actual on-the-job 
reports of neoprene’s performance in a wide range 
of industrial products. 

E. |. du Pont de Nemours 


GU POND & Co. (inc.) 


te us par OFF e” Elastomer Chemicals Dept. EW-10 


+ . : 
Better things for better living <a” Watuingtes 96, Seloware 


through chemistry ° Please put my name on the mailing list 


Pr for the Elastomers Notebook. 
. 


— made by Du Pont 
for 25 years 


Name 
Position 
Firm 
Address 
City, State_ 





MAIL THIS COUPON NOW... WHILE YOU’RE THINKING ABOUT IT ae 
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For main, reheat or throttle 
steam temperatures. 


For stator, hydrogen, air and 
transformer temperatures— 
using 10-ohm resistance ther- 
mometers. 


For turbine bearing, circulating 
water, oil and exhaust tempera- 
tures—with thermocouples. 












UT oe 
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| ew ElectroniK recorders keep constant 
watch over your plant temperatures— 
accurately, efficiently. 


Choose one ElectroniK instrument to record a 
single temperature, or another to combine as 
many as twenty temperature records on a 
single chart. When several temperatures are 
combined on one chart, correlation is simple 

. . operators can keep close check on trends 

. . engineers can analyze operation in accu- 
rate detail. 


Built-in circuits adapt these recorders for sig- 
nalling excess temperatures. And there’s a 


@ REFERENCE DATA: Write for Bulletin 9070, “Instruments for Electrical Power Generation.” 


Honeywell 


October 7, 1957 


recorder 
eee for any of your 


femperature measurements 





ElectroniK strip chart recorders 
can be supplied for power plant 
use with scores of different tem- 
perature calibrations. Some of 
the typical standard charts are 
shown on the opposite page. 
Actual chart size is 1] inches in 
calibrated width. 





complete Honeywell line of thermocouples, 
extension wires, and power-plant-type resis- 
tance thermometers to work with ElectroniK 
instruments. 


ElectroniK instruments are famous for their 
stamina and dependability. For a discussion 
of how they can be applied to measuring your 
plant temperatures, call your local Honeyweil 
field engineer. He’s as near as your 
phone. 


MINNEAPOLIS-HONEYWELL REGULATOR CoO., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 
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‘Amp- -trap fnebtevts circuits in New York’s new Coliseum, with its exhibition 


ne and oe againat the d ger of heavy short- circuit or fault 


FOR APPLICATION ON ENTRANCE SWITCHES, 
BUSWAYS, FEEDER SERVICES AND 


CIRCUIT BREAKERS 
ON AC CIRCUITS UP TO 600 VOLTS 
ON DC CIRCUITS UP TO 250 VOLTS 


Positive Protection against Super currents as high 
as 500,000 peak amperes available. 
Built in Ampere Ratings of 600, 800, 1000, 1200, 
1600, 2000, 2500, 3000, 4000, 5000 and 6000. 
Sharp Current Limitation Characteristics for Backup 
Protection of Air Circuit Breakers, Switches, etc. 
Easily Adaptable into Busses, Bus Ducts or Switches. 
Economical in First Cost and Replacement. 
Very Low Watt Loss — Cool Operation. 

Copyright 1957, The Chase-Shawmut Co. 


zs 480-Amp-trap © =~ “Swale AE The x ps ee 
Boe tHe CHASE-SHAWMUT co. 


373 MERRIMAC STREET + NEWBURYPORT, MASSACHUSETTS 
Subsidiary of I-T-E CIRCUIT BREAKER CO., Philadelphia, Pennsylvania 


SP: ~~ > ~ > 
‘ S&Ep- ty, G chy ID: “2p. 


i t 4. a 
eae Trion ee ie C-Q-T Trionct owe O-T roe russ WIRE 


Service Entrance Sleeve... 


. . « has conductive end-seals of 
aluminum-sensitized tape. Tape is 
easy to puncture, and if a particle 
is pushed into the chamber it does 
not spoil contact. Other features: 

1. Color coding is printed (not 
indented) for easy reading. 

2. Variable hole depth, increas- 
ing with size of conductor, provides 
greater contact area where needed. 

3. Measured amounts of inhibitor 
in sleeves will not squirt out. 

Many sleeves are available in 
both %2- and %-in. diameter. 
Jasper Blackburn Corp, 1525 
Woodson Rd, St. Louis 14, Mo. 


Parallel Clamp .. . 


. .. is cast from aluminum alloy, 

treated to prevent oxidation. Tight- 

ened by galvanized-steel bolt, nut 

and lockwasher, fingers enclose alu- 

minum or copper conductor from 

No. 6 stranded to 1/0 ACSR, pro- 

viding high wrap-around and resist- 

ance to creep. 

Penn-Union Electric Corp, Erie, Pa. 


Steam-Jet Cleaner .. . 


. « » draws less power due to high 
efficiency jet nozzle. Previously 
rated at 30 kw, “Speedylectric” 
cleaner now carries 20-kw rating, 
and usually consumes 15 to 18 kw 
per hr. Units for 220 v, 440 v, or 
220/440 v, 3-phase, 60-cycle fea- 
ture fingertip control of amount of 
liquid. Fire and explosion hazards 
are reduced to a degree permitting 
equipment to be cleaned in place 
during working hours. 

Pantex Mfg Corp, Box 660, Paw- 
tucket, R. I. 


(More New Equipment on page 154) 
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Custom-Built Thomas Insulators 


meet severest requirements 
CHECK THESE FEATURES 


Asphaltic compound treatment of metal 
Tare Mlelea-ellaM leh a lt Meta a he a  e 
mal activity and impact 
damage. 


felt eed a ded 
G Thiet taal) sande 
lal) lite Mela Me ae tale) 
cap and stud to porcelain. 
@) Insulator cement is cured 
de ae eee lle dit 


moisture and temperature con- 
Cte 


surfaces provide positive 


OTT my Tat aed lei) 
ALAM ThA -a ee a1 
prevents 
petticoats. 


chipping of 


Wherever service conditions make the severest de- 
mands on insulators, a Thomas Insulator always 
gives complete assurance of satisfactory perform- 
ance. That is particularly true of the insulator 
illustrated. It is designed and custom-built for in- 
stallations where physical ruggedness is as impor- 
tant as insulating effectiveness. It fully meets all 


2 


Stepped studs are drop-forged for greatest 
strength. 


All ferrous parts are 

hot-dip galvanized 
Tele S al Mlb dl ue leo 
Taira p 


Teall tit Meal alee 

ed deep enough to 
lahat MRA Mtb d l(t 
faces...rugged enough to 
withstand severe abuse. 


Rolled edges 

tah Ae oe 
ping or accidental 
Tete) cole le 





standard requirements for insulators of its type 
and capacity. It embodies all the tested refine- 
ments of construction and design which assure 
longer service life and superior performance. Write 
today for free data sheet. Address Thomas Works, 
Delta-Star Electric Division, H. K. Porter Com- 
pany, Inc., Lisbon, Ohio. 


H.K.PORTER COMPANY, INC. 


DELTA-STAR ELECTRIC DIVISION 


Divisions of H. K. Porter Company, Inc.: Cleveland, Connors Steel, Delta-Star Electric, Henry Disston, Leschen Wire Rope, 
Quaker Rubber, Refractories, Riverside-Alloy Metal, Vulcan Crucible Steel, W-S Fittings, H. K. Porter Company (Canada) Ltd. 


October 7, 1957 


153 





Here’s « cable supporting system with space reserved for future needs 


COPE CABLE TROUGH GIVES 
YOUR SYSTEM ROOM FOR GROWTH! 


Cope cable trough design gives you 
greater load carrying capacity per 
dollar now—plus built-in system ex- 
pansibility that will minimize the cost 
of future system expansion. A. single 
24” wide section of Cope cable trough 
supports as many cables as 16 lengths 
of 4” conduit. Additional cables can 
be quickly and easily laid in existing 
trough as new equipment installations 
require. The lower first cost of a Cope 
cable trough installation saves you 
money a second time when you need 
to increase or expand your power 
distribution system ! 


Reduced System Maintenance Costs. 
Easy-to-get-at Cope cable trough also 
eliminates costly maintenance prob- 
lems down the line. Once cable is laid 
in Cope expanded metal trough, it’s 
readily accessible for easy inspection, 
repair . . . or re-routing when system 


changes are required. And greater 
installation flexibility of lightweight 
Cope cable trough and a complete 
line of system accessories and fittings 
reduce design time up to 25% for lay- 
ing out the most complicated system 

. assure easy system maintenance 
even in the most cramped quarters. 


Cut Costs Three Ways. You save three 
ways when you specity Cope cable 
supporting systems with pin-type 
coupler . . . trough, ladder or channel. 

® LOWER FIRST COST 

¢ LOWER INSTALLATION COSTS 

© LOWER SYSTEM MAINTENANCE COSTS 


Discuss these advantages for your 
installation with a qualified Cope rep- 
resentative—or write to T. J. Cope 
Division, Rome Cable Corporation, 
Collegeville, Pa. 


1002 
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tion accessories. 


| 


Sealer Paste . . . 


- + » cures without heat allowing 
transformer leaks to be sealed 
quickly with transformer still in 
place. Twenty jars of black Epoxy- 
lite paste come in kit with applica- 
The chemical-re- 
sistant, adhesive insulation can also 
repair meter cases, ceramic bush- 
ings, and terminal boards on the 
spot. 

The Epoxylite Corp, 10827 E. Cen- 
tral Ave, El Monte, Cal. 


Fresnel Floodlight . . . 


|... throws 180-deg beam. Designed 
| for protective lighting around such 


| 


| 


October 7, 


installations as factories, reservoirs, 
airports, and railroad bridges, the 
No. 200F can take 300- to 500-w 
incandescent, 4,000- to 10,000- 
lumen incandescent, or 100- to 250- 
w mercury vapor lamps. It is dust- 
proof, weather-proof, and has a heat 
resistant lens. 

Nepo Mfg Co, 4230 N. Sayre Ave, 
Chicago 34, Ill. 


Ground Detector .. . 


. .. for 3-phase power systems gives 
visual and audible alarm of grourd 
faults before damage occurs. The 
PRD-CS5700 can be set for line volt- 
age drops as small as | v in systems 
of any voltage rating. It operates 


(Continued on page 158) 
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Delta-Star Telescoping-Cover Bus 
features fast, economical installation 


Opening the bus is quick and easy— 
unclamp it and slide back the cover 


Clamping ring with toggle 
CUCM ele Mudie melon 
plies moisture-proof seal 


When you’re thinking about cost reduction, 
check Delta-Star’s Telescoping-Cover Bus 


From installation. to maintenance you 
reduce time and costs with Delta-Star’s 
telescoping-cover isolated phase bus. 

Installation is greatly simplified— 
for speed and economy. Longitudinal 
sections 6 to 8 ft. long can be pre- 
assembled and delivered in lengths as 
large as your facilities can handle. 
Telescoping covers clamp into position 
—are locked together with a toggle and 
spring clamping mechanism—no bolts 
needed. Clamping rings with fully- 
trapped, self-sealing neoprene gaskets 
make the bus as water-proof as it is 
possible for a gasketed bus to be. Gas- 
keting is at a minimum—no longitud- 
inal gaskets required. 


Telescoping-cover bus sections can 
be opened and inspected without tools 
—in just a few minutes. A 2 ft. 6 in. 
opening allows ample room for inspec- 
tion and cleaning. 

Current-carrying ability and mini- 
mum-heating characteristics of the 
telescoping-cover bus proved out very 
well in tests and in use. 

For your new bus runs—or replace- 
ments—be sure to check Delta-Star’s 
telescoping-cover bus. 


Delta-Star Electric Division 

H. K. Porter Company, Inc. 
Chicago 12, Illinois 

District offices in principle cities 


H.K.PORTER COMPANY, INC. 


DELTA-STAR ELECTRIC DIVISION 


Divisions of H. K. Porter Company, Inc.: Cleveland, Connors Steel, Delta-Star Electric, Henry Disston, Leschen Wire Rope, 
Quaker Rubber, Refractories, Riverside-Alloy Metal, Vulcan Crucible Steel, W-S Fittings, H. K. Porter Company (Canada) Ltd. 
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TYPE OA HYDRAULIC OPERATOR. Safe, de- 
pendable operation—ultra rapid response—smooth, 
shock-free performance—freedom from corrosion— 
100% trip-free under all conditions. 








NEW FEDERAL PACIFIC 


TYPE AF 


OIL CIRCUIT BREAKER 


--Designed to Interrupt High Current Faults in 23, 34.5, 46 & 69 KV applications 


Compact...rugged...unrivaled in depend- 
ability—Federal Pacific’s new high-capacity, 
frame-mounted Oil Circuit Breakers embody the 
most advanced design features to provide un- 
matched performance and reliability. Employing 
a rugged, thoroughly-tested drop-bar contact 
structure, the new type AF is equipped with stand- 
ard ASA bushings. Two bushing-type current 
transformers per bushing can be provided where 
necessary. 

Powered by the advanced type OA hydraulic 
mechanism, they give fast, shock-free opening and 


closing...and are 100% trip-free under all condi- 
tions. The mechanical linkage is characterized by 
a highly efficient straight-line-drive of greatly 
simplified design. Subjected to the most exhaustive 
testing procedure —the ability of the new breaker 
to withstand high-current fault interruptions has 
been thoroughly proved. For full details, call your 
nearest Federal Pacific engineering representative 
or write for Booklet #4-540: Pacific Switchgear 
Division, 5815 Third Street, San Francisco 24, Cal. 
FEDERAL PACIFIC ELECTRIC COMPANY 
Main Offices: 50 Paris Street, Newark, New Jersey 


FEDERAL @ PACIFIC 
Better Products to Control Electricity 



















E * - 


RAPID ARC EXTINCTION. Oil injection into hot 
gas bubble accelerates condensation and cooling 
... results in high dielectric recovery rate... pre- 
vents arc re-ignition at proper gap distance—with 
minimum pressure build-up and erosion. 


RIGID FRAME DESIGN. Func- 
tionally designed frame with extra- 
strong joint construction. Inverted 
channel upper frame member for 
maximum strength and trans- 
former lead protection. 


STURDY DROP-BAR CONSTRUC- 
TION. Minimum number of compo- 
nents; dependable, simplified mechan- 
ical linkage; convenient adjustment; 
efficient straight-line-drive principle 
of operation; instant response; mini- 
mum space requirements. 
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SeNTROL 


CABLES FOR TOP RELIABILITY— 
TYPES TO MEET ANY 
SERVICE CONDITIONS 


Because no single construction can give the | 
top dependability essential to control cir- | 


cuits, Triangle offers several types: 


Rubber Insulated—Braid Covered 

An economical construction for use in per- 
manently dry locations not exposed to 
moisture, oils, grease, solvents or vapors. 


Rubber Insulated—Neoprene Covered 
Heat and moisture resistant compounds 


buried directly in the earth. 


Thermoplastic Insulated— 
Thermoplastic Covered 


polyethylene, or with Trioseal, Triangle’s 
polyvinylchloride, and jacketed with Trio- 
seal. Tough, flexible, with good electrical 
and aging properties and highly resistant 
to moisture, oils, acids, alkalis. May also 
be buried directly in the earth. 


Rubber Insulated—Lead Covered 


For installations in very wet locations, in- 
cluding complete submersion. 


TRIANGLE CONDUIT & CABLE CO., INC. 


New Brunswick, New Jersey 


Write for bulletin 
describing each type. 
Ask for Bulletin 
CC10-A 





October 7, 1957 @ ELECTRICAL WORLD 


(RH-RW and RHW) or Triozone, ozone 
resisting butyl insulation covered with | 
Trioprene, a jacket so tough it can be | 


Insulated either with Triolene, Triangle’s | 











Ground Detector 
(Continued from page 154) 





at 110 v. Transformers are included 
to operate it off the power line. 
Principle Research and Develop- 
ment Co, Box 93, Franklin Park, 
Til. 























Street-Lighting Brackets . . . 







. -- hold fluorescent luminaires with 
up to 8 ft of projected area steady 
in winds up to 100 mph. They are 
made of 2-in. steel pipe, reinforced. 
Upsweep bracket comes in 4-, 6-, 
and 8-ft sizes. Mast-arm bracket 
is available in 10-, 12-, 14-, 16-, 
18-, and 20 ft sizes. There are five 
styles, all architecturally similar to 
brackets now in use. 

Hubbard & Co, 6301 Butler St, 
Pittsburgh 1, Pa. 



















More New Products 






Air-depolarized signal cell is rated 
750 amp-hr, 975 w-hr, is no larger 
than conventional cells of smaller 
capacity. CG-750 also has improved 
low temperature qualities. — Na- 
tional Carbon Co, 30 East 42nd St, 
New York 17, N. Y. 











“BA” standard duty push-button 
stations feature base-mounted con- 
trol mechanism and front-accessible 
wiring terminals. Available for ac 
or de voltages up to 600 v.—Furnas 
Electric Co, 1026 McKee St, Ba- 
tavia, Ill. 










Phenolic plastic wiring raceway 
will not support combustion, does 
not warp or sag under high tempera- 
tures.—Stahlin Brothers, Inc, 336 
Maple St, Belding, Mich. 









“Cushion Grip” screwdrivers have 
shockproof, neoprene rubber grip 
unaffected by water, oil, or gasoline. 
Available in 16 sizes from 3 in. to 
12 in.—Bridgeport Hardware Mfg 
Corp, Bridgeport, Conn. 


Shearing blade is removable in a 
new long-nose, shear-cutting plier. 
Plier has self-opening coil spring 
and 1/16-in.-diameter point.—Mat- 
hias Klein & Sons, 7200 McCor- 
mick Rd, Chicago 45, IIl. 


Two Epoxy-saturated insulations 
for class B applications have purified 
asbestos base. Type 71, 45-50% 
resin, has dielectric strength of over 
700 v per mil, high tensile strength, 
and moisture absorption factor (24 
hr) of less than 2%. It comes in 4 
or 5-mil thicknesses. Type 72 is 
20-30% resin, comes 3, 4, 6, or 9 
mils thick. Both types are available 
as tape, cut sheets, or rolls up to 36 
in. wide.—Johns-Manville Corp, 22 
East 40th St, New York, N. Y. 


Self-contained, closed-circuit TV 
camera weighs 12 Ib, can be oper- 
ated remotely up to 1 mi.—General 
Precision Laboratory, Inc, Pleasant- 
ville, N. Y. 


Fan & limit switch for gas-or oil- 
fired domestic heating systems is 
50% smaller than previous models. 

Time meters use automobile odo- 
meter for easy reading. Odometer 
shows six digits, measures down to 
1/10 hour or minute. 

Sensitive general purpose re- 
corder measures and records dc 
signals as low as 1 mv full-scale. 
De amplifier and power supply are 
housed in recorder case. 

“Slim” shaded-pole motor for 
blowers, cooling fans, evaporative 
coolers, and air conditioners comes 
in ratings from 35 mhp to 1/10 hp, 
4 and 6-pole sizes. It is light, and 
has up to three speeds in either 
direction. 

Compact magnetic motor starter 
is 42% smaller than previous open 
forms. Size 0 is rated up to 5 hp, 
440 v; size 1:10 hp, 440 v. 

Two time switches feature 24-hr 
dial capable of handling 12 on-off 
operations in a day with trippers 
set 1 hr apart. Indoor model can 
take 350-amp inrush current.— 
General Electric Co, Schenectady 
a+. ¥, 
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BUY 











ALL TRIANGLE PRODUCTS 
LOCALLY FROM YOUR 
ELECTRICAL DISTRIBUTOR 




















It's smart today to buy all your electrical 
needs — wire, conduit, cable, switches, fit- 
tings — from your nearby distributor. One 
call shopping saves you time and money. 

















Your distributor's warehousing saves you 
countless cubic feet of valuable floor space, 
and assures you of a constant flow of fresh 
materials as your schedules demand. 





























Your distributor gives you 








Fast delivery . . . on one item or a hundred— 
from one manufacturer, or from many. 

















Simplified bookkeeping...one invoice, one 
statement, one account. 











Low inventory cost... his stock is your in- 
ventory control, gives you working capital. 











Lower insurance rates...less inventory 
means your flood, fire rates are lessened. 











That's why dependable electrical manufac- 
turers advise you to always buy from YOUR 
DISTRIBUTOR — THE BEST FRIEND YOUR 
BUSINESS CAN HAVE! He's the one source 
for everything electrical — and he's local. 








































































































Exclusive quiet, level-ride cab 


One of 9 reasons why you'll find 


International Trucks 


cost least to own! 


INTERNATIONAL cabs give you the 
smoothest, quietest and most level 
ride you can get in any truck! Longer 
life, too, with 5-point cab mountings 
that eliminate transmission of de- 
structive stresses and strains to the 
cab and other sheet metal. 


You get greater safety, convenience 
and comfort. For example—new 
Golden Anniversary models have the 
widest seats, roomiest cabs and big- 


gest windshields in their class. 


And more savings are yours be- 
cause INTERNATIONAL Trucks cost 
least to own over the years. This has 
been proved* by economy-minded 
fleet operators from coast to coast. 
Why not take your cue from the men 
who know truck costs to the penny? 
Make your next truck an INTER- 


NATIONAL. 


*Signed statements in our files, from fleet opera- 
tors throughout the U.S., back up this statement. 


INTERNATIONAL HARVESTER CoMPANY, CHICAGO 
Motor Trucks « Crawler Tractors 
Construction Equipment *« McCormick® 
Farm Equipment and Farmall® Tractors 


® 


4] Greater cab comfort and longer life. @ Extra convenience and safety. Full @ 25% less pedal pressure to make driv- 


Quiet, level ride without transmitting 
stress to cab, fenders, hood or radiator. It’s 
the result of wide spaced, rear-shackled 
type cab mounting plus INTERNATIONAL 
5-point rubber-insulated suspension. 


PtP iti... 


4. True geometric steering with cam and 
roller-mounted twin lever gears on every 
model. Controls are mounted forward of 
the front axle for safer, easier handling 
and greater maneuverability. Factory- 
installed power steering optional. 


sweep-around windshield without project- 
ing into door openings (see arrow). Easy, 
convenient entry and exit. No dangerous 
distortion. Corner posts are the narrowest 
in the automotive industry. 


5 INTERNATIONAL frames are strong 


and durable with deep channel side rails 
and sturdy crossmembers. Non-crystalliz- 
ing, cold squeezed rivets are used for 
extra strength and life. Inverted L-type 
reinforcements provide full-load support. 


ing an INTERNATIONAL Truck a lot easier. 
Exclusive clutch design with roller- 
mounted release fingers. Engagement is 
smoother. Big lining area and minimum 
linkage save maintenance time and cost. 


6 Wide, long and strong springs cushion 


the load and driver against jarring road 
shocks . . . provide better load support and 
longer life. Rear-shackled front springs in- 
crease stability and life. Shock absorbers 
available on most models. 
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comfortable driving and easier riding, too. This is a typi- 
cal example of the 41 conventional, 4-wheel trucks offered 
in the 9,000 to 30,000 Ibs. GVW range. Complete selection 
of equipment available to fit every job requirement. 


One of the new Action-Styled Golden Anniversary INTER- 
NATIONAL Trucks with more powerful engines in every 
model. You get lively performance, greater economy and 
traditional INTERNATIONAL dependability. Safer, more 


7 Safer, longer lasting brakes on allnew § More usable power and greater econ- 


& World’s most complete line. There is 


ELECTRICAL WORLD e 


A-Line models. Easy-to-service, under- 
hood master cylinder. Larger boosters, 
bigger wheel cylinders or increased lining 
area for easier braking and longer life. 
Air brakes standard on larger models. 


October 7, 
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omy. Increased performance and effi- 
ciency with new economy-proved engines 
in every new Golden Anniversary model. 
Other dependable power plants include 
V-8’s, sixes and diesels— up to 257 hp. 


an INTERNATIONAL “tailor-made” for every 
job, half-tonners to 96,000 pounders. 
Choice of 4-wheel, 6-wheel and all-wheel- 
drive models, conventional and COE de- 
sign. Every one built to cost least to own. 
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BERMICO. electrical conduit 


used in new Boston parkway system 


because...‘‘it combines 
maximum protection with 


minimum COST, says S. Rotondi & Sons, Inc., 


Yelm Meee eae 


Power lines for 
Metropolitan District 
Commission lighting are 

encased in Bermico Conduit. 

The installation, shown above, 
is along Route 28, Medford, Mas- 
sachusetts, and is part of the new 
metropolitan parkway system 
around greater Boston. 

Bermico Conduit is made from 
cellulose fibre impregnated with 


SHO CUE MELE RS 


pitch, and is engineered to the 
most exacting standards. It is 
alkali-resistant, acid-resistant, 
light, strong, uniform, and is in- 
stalled quickly and easily. Bermico 
Conduit is specified by public utili- 
ties and by consulting engineers 
from coast to coast. For speedier 
cable installation specify Bermico 
Conduit. Immediate shipment of 
all sizes and fittings guaranteed. 


Distributed by W ES T | N G H 0 U S E Electric Supply Company 


Offices in principal cities 
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Telephone Transmission 


The Theory of Networks in Electrical Com- 
munications and Other Fields. By F. E. Rogers. 
Published by MacDonald and Co Ltd, 16 Mad- 
don St, WI, London, England. 560 pages, 
illustrated. Price 65s net. 


This book offers a comprehensive 
coverage of network and transmission 
line theory as it relates to the field of 
communications. The author traces 
his subject from its inception in the 
early work of Heaviside to modern 
day thinking. 

Mathematics, of course, is the key 
to a thorough understanding of the 
book. The Fourier Integral is used 
but the Laplace Transform is not, 
despite the author’s acknowledgment 
that this is an important modern ap- 
proach. Space limitations of the text 
is cited as the reason for its omission. 

Among the topics included are: 
networks, impedance 
matching, 2-terminal and 4-terminal 
networks, transmission parameters, 
and filter networks. 

Perhaps the outstanding feature of 
the author’s approach is the thorough- 
ness with which he handles his mathe- 
matical derivations. He includes each 
step of these derivations and does not 


| leave the reader wondering how he 


arrived at his final mathematical for- 
mula—which is quite often the case in 
mathematical texts. 


Electronic Circuitry 


Vacuum-Tube Circuits and Transistors. By L. B. 
Arguimbau and R. B. Adler. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., New York 
16, N. Y. 646 pages, illustrated. Price $10.25. 


This is an extension of Arguimbau’s 
book entitled Vacuum-Tube Circuits. 
This new work includes up-to-date 


material on transistors, frequency 
modulation, inverse feedback, and 
noise. The material on transistors 


was supplied by Adler. 


The authors have used analytical 
methods in their presentation and 
have stressed circuitry rather than 
physics. An exception to this is made 


| in the chapters on transistors. Here 


the fundamental physical principles 
are developed because of the newness 
of transistors and their circuit appli- 
cations. Formalized mathematics is 
held to a minimum. The text develops 
in a logical manner but for the most 
part the chapters are self-contained. 
This should enable the reader with 
some background in electronics to 
skip the elementary material on 
diodes and triodes and proceed to a 
higher level in the book. 

In addition to the subjects indicated 
above, the book presents material on: 
pentodes, linear, power, and tuned 
amplifiers, amplitude modulation, os- 
cillators, television, and transit time. 

(Continued on page 164) 
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GET SAFE SYSTEM F-L-E-X-!-B-1-1.1.1-¥ 


at A LOWER COST in your pistriBuTION SUBSTATIONS 


BY USING G & W “RA” LOAD BREAK 13.8 Ky. 
OIL SWITCHES FOR PRIMARY SEC- 

TIONALIZING AT VOLTAGES UP TO 

34,500. 


Neat functional arrangements of standard 
equipment are being used regularly to affect 
appreciable savings in maintenance as well 
as first cost. 


Na2 


Referring to the above illustration and dia- 
| gram, feeders 1 and 2 are looped through and 
| tapped in the two “TGRAL” load break oil 

3 | switches. Each feeder can supply one trans- 
m | former independently or both transformers 
together. Single throw “RA” oil switches 
/ mounted on the transformers provide load 
break isolation of the tap cables. Outlets on 
two sides of ““‘TGRAL”’ oil switches permit 
| testing and grounding the feeder cables. The 
B iii Pe position of the switching links can be seen 
FULL 400 AMPERE LOAD BREAK AT 34.5 Kv. through the windows in the switch tanks. 


Manually controlled pneumatic mechanism is standard for 34.5 Kv oil switches and optional 
for remote manual operation of lower voltage ‘RA’ oil switches. 


Send for series ‘“‘D’’ bulletins. 


GaW ELECTRIC SPECIALTY COMPANY 
3500 W. 127th ST., BLUE ISLAND, ILLINOIS 0572 


Representatives in many cities of U.S. A., N. & S. America Canadian Mfr. = Powerlite Devices, Ltd., Toronto, Montreal & Vancouver 
High Voltage Cable Terminating, Sectionalizing, Protecting, and Connecting Devices 


SS 


POTHEADS- BOXES- OIL FUSE CUTOUTS. LOAD BREAK OIL SWITCHES SPLICING KITS 
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Pratt takes the pressure 
off a hot problem! 


The Clifty Creek Plant 
at Madison, Indiana uses 
6 Henry Pratt Expansion Joints 


This expansion joint insures 
Turbine -Condenser alignment 


The size and complexity of modern power plants have made it very 
difficult to foresee all the problems involved in mounting condensers and 
turbines. Often the final piping engineering is not completed until after the 
units are installed. By using a rubber belt expansion joint between the 
turbine and condenser, both the engineering and the construction are 
greatly simplified. Construction tolerance can be held to reasonably 
obtainable values because the expansion joint will absorb up to one inch 
of axial and one-half inch of loteral movement. 


Any shape or size . . . Round or rectangular shapes can be built without 
size limitation . . .if one dimension is less than 14’9” the joint can be shipped 
fully assembled, a great convenience to installation. Connections for welding, 
bolting or combinations such as landing bar and weld can be supplied 
as needed. 


The Henry Pratt Company offers complete engineering and | , 
manufacturing facilities for exhaust stacks and joints, flues, ducts, | ‘iin 
butterfly valves and other power plant equipment. _ 


Write for this detailed folder, dis- 
cusses Turbine-Condenser connec- 


' tion methods as well as detailing 
saa ti the Henry Pratt Expansion Joint 


I » R AT ab Ask for Bulletin- B-2P 


TURBINE-CONDENSER 


Expansion Joints 


Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Ill. 








Books 


(Continued from page 162) 


Introduction to Circuits 


Principles of Electric and Magnetic Circuits. 
By Warren B. Boast. Published by Harper & 
Brothers, 49 E. 33rd St, New York 16, N. Y. 
369 pages, illustrated. Price, $5.50. 

A second edition, this text offers an 
adequate basic treatment of electric 
and magnetic circuits. New material 
in this revision deals mainly with 
solar energy and network analysis. 

The book presents a systematic 
treatment of circuits, with extensive 
examples and problems. The many 
excellent photographs and drawings, 
the most striking aspect of this vol- 
ume, are an effective graphical aid 
in covering the subject. 

This text would be useful to an 
electric utility conducting a basic 
course in circuits for high school 
graduates. 


A Physicist’s Approach 


Introduction to Electrical Applied Physics. By 
N. F. Astbury. Published by Philosophical 
Library, Inc., 15 East 40th Street, New York 
16, N. Y. 241 pages, illustrated. Price $10.00. 


This book is a highly detailed physi- 


| cist’s approach to the fundamental 


principles of electricity and mag- 
netism. It centers around four sub- 


jects: the electric field, the magnetic 


field, the electric circuit, and the mag- 
netic circuit. 

The subjects are treated in a rigid 
mathematical fashion. So that a 
knowledge of mathematics including 
vector analysis, calculus, and differ- 


| ential equations is a prerequisite for 


understanding of the book. 

The book should have its greatest 
appeal for senior university students 
majoring in physics or electrical en- 
gineering. 


Primer On a Modern Plastic 


Epoxy Resins, Their Applications and Tech- 
nology. By H. Lee and K. Neville. Published 
by McGraw-Hill Book Co, 330 W 42 St, New 
York 36, N. Y. 305 pages, illustrated. Price 
$8.00. 


This is a comprehensive but lucid 
introduction to the new chemical field 
of epoxy resins—the newest and per- 
haps most versatile of the modern 
plastics. The book covers their prep- 
aration and applications in industry. 

The format of the book, and the 
plain, clear style of the authors makes 
this a very readable book. 

It is written for the chemist or 
chemical engineer but electrical engi- 
neers interested in the manufacture 
or use of electrical equipment may 
find this book of value because of the 
references made to the use of epoxy 
resins as insulating material. How- 
ever these references do not constitute 
the major part of the book. 
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Science in Engineering 


The Science of Engineering Materials. Edited 
by J. E. Goldman. Published by John Wiley & 
Sons, Inc, 440 Fourth Ave., New York 16, N. Y. 
528 pages, illustrated. Price $12.00. 


A series of lectures on the impact 
of solid-state science on engineering 
materials is the basis for this book. 
The lectures and the book were in- 
tended to spur educators to incorpo- 
rate formal course work in modern 
physics and solid-state theory into 
undergraduate engineering curricula. 
The lectures see the progress of engi- 
neering becoming increasingly inter- 
woven with solid-state science— 
broadly, the explanation of physical 
properties of solids in terms of their 
atomic and electronic structure. 

An engineer would find this book 
useful as a guide to the solid-state 
sciences. It offers adequate and in- 
teresting coverage of the structure of 
matter, metals and alloys, surfaces, 
magnetism and magnetic properties, 
semiconductors and dielectrics, and 
non-crystalline materials. 


Solving Electricity’s Math 


Basic Mathematics for Electricity, Radio, and 
Television. By Bertrand B. Singer. Published 
by McGraw-Hill Book Co, Inc, 330 W 42nd St, 
New York 36, N. Y. 513 pages, illustrated. 
Price, $7.50. 


Basic circuits and their mathematics 
are given a thorough treatment in 
this easy-to-understand book. It builds 
up the mathematical principles en- 
countered in study of electricity in 
slow simple stages and applies them 
to practical problems of electrical in- 
stallation and radio and TV work. 

A wealth of examples, problems, 
and illustrations is combined with the 
author’s elementary approach to pro- 
duce a well-organized self-study book. 
The basic principles are presented in 
such a simple and painstaking manner 
that this book would be well within 
the grasp of a good high-school stu- 
dent. 

The beginner would find this book 
quite valuable for self-study or class- 
room use. 


Books Received Since July 26, 1957 


A Management Guide to Electronic Computers. 
By William D. Bell. Published by McGraw-Hill 
Book Co., 330 West 42nd Street, New York 36, 
M. Y. 391 pages, illustrated. Price $6.50. 


Heat and Thermodynamics. By Mark W. Zeman- 
sky. Published by McGraw-Hill Book Co., 330 
West 42nd Street, New York 36, N. Y. 476 
pages, illustrated. Price $7.50. 


Guide to Atomic Energy Literature for the 
Civilian Application Program. By U. S. Atomic 
Energy Commission. 74 pages. 


Welding Handbook, Fourth Edition. Published 
by Welding Society, 33 West 39th Street, New 
York 18, N. Y. 570 pages. Price $9.00. 
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CABLE TAPS 


with CA DWELD. connections 
—most versatile 


Amt 
aI 


CABLE TAP 
FROM 
adi ta ie 
iat 


CADWELD ELECTRICAL TAP CONNECTIONS 
can be made from: single or multiple cables, ground 


rod, reinforcing rod, bus bar or tubular bus. 


Whenever or wherever a tap connection is required, 
CADWELD gives you a permanent 100% electrically 


efficient connection. 


CATALOG ON REQUEST 


CADWELD 


Erico Products. inc. 


2O70 E G6ist Place Cleveland 3, Onio 


IN CANADA: ERICO INCORPORATED, 3571 Dundas St., West, Toronto 9, Ontario 





* Steel or aluminum construction 


NOW.--GLoBeE OFFERS... 


two new INTERCHANGEABLE trays 
for support of cables, wiring and tubing 


* Engineered for uniform design and 
easy installation 


Pat. Pending 


* Complete accessories for 
SPEEDIER Installation 


* No sharp edges to damage cables 


* Complete interchangeability 


‘ 
Ny 


LADDER TYPE 


Now, for the first time, two types of 

cable trays, one a ladder type and the 

other a basket type, are available to be 

used INTERCHANGEABLY at any 

given location, depending on the type 

and weight of the cables to be suspend- 

ed. The advantages of each type tray 

can thus be used to the fullest extent. 

Globetray, the ladder type, is intended 

for use where festooning is not a prob- 

lem, while Cable-Strut, the basket type, 

is intended for the support of communi- 

cation wire, instrument tubing and control cables in automation applications. 
These two cable trays have been thoroughly field tested in hundreds of 

large industrial installations, in new plant construction, in power plants, in 

modernization, and for power distribution in all types of. manufacturing 

processes. A new catalog, just off the press, gives full information and in- 

stallation techniques. Ask for your FREE copy today. 


Distributors are to be found in all principal cities — 
consult the yellow pages in your phone book under 
“Gratings” or “Conduits” for the one nearest you. 


PRODUCTS DIVISION 


TRANSFORMER 


TECHNICAL LITERATURE 


ATOM SMASHER—Mark 1-F4 linear 
electron accelerator with an _ electron 
beam from 2 to 10 Mev is offered for 


| 
| 
| 
| 


sale or leasing to laboratories. Complete 


description and technical data of this 


| machine designed for nuclear and solid 


state physics research is offered in a 
brochure by Applied Radiation Corp, 


| Walnut Creek, Calif. 


ELECTRONIC COMPUTERS are clari- 


fied in an illustrated booklet of 36-pages, 
“How the Computing System Works for 
You”, published by Remington Rand 
Univac Division of Sperry Rand Corp, 
315 Fourth Ave, New York, 10, N. Y. 
First part of the booklet takes a tour of 
the Univac Electronic Computing Center 
while other chapters deal with circuitry. 
language, and coding. 


HEAT PUMP—Use of a basic equation 
to obtain the appropriate length and 


| configuration of a buried heat pump in- 


stallation employing the earth as a heat 
pump and sink is the subject of Bulletin 
139 of the Texas Engineering Experi- 


ment Station, College Station, Texas. 
| “The Design of a Heat Pump Buried 
| Coil” by D. M. Vestal, Jr, and B. J. 
| Fluker can be obtained from the above 


address at $2.00 per copy. 


CONNECTORS— 
Various types of internal connectors 
used in modern distribution transformers 
are described in Vol 1 of Kulhman Kur- 
rents. High and low voltage external 
connectors and theory of inherent re- 
silience in connectors can be found in 
Vol 2. Free copies may be obtained from 
Kulhman Electric Co, P. O. Box ‘288, 
Birmingham, Mich. 


CATALOGS—BULLETINS 





@® WIND RECORDING: Accuracy, sen- 
sitivity, and specifications of a wind 
speed and direction recording system for 
use on standard power lines is the topic 
of Form F-457 issued by Beckman & 
Whitley, Inc, San Carlos, Calif. 


@ ILLUMINATED CEILINGS: Lumin- 
ous elements and Luma Ceiling along 
with lighting tables and formulas can be 
found in “Extended Area Lighting” dis- 
tributed by Pittsburgh Reflector Co, 408 
Oliver Bldg, Pittsburgh 22, Pa. 


MOUNTED BEARINGS: Additions to 

Dodge Mfg Corp line of mounted bear- 
| ings Spher-Align Pillow Blocks are de- 
| scribed in an eight-page bulletin A-668 
Write the company, Mishawaka, Ind. 


Lhe GLOBE Company MANUFACTURERS SINCE 1914 | 


4030 SOUTH PRINCETON AVENUE, CHICAGO 9, ILLINOIS | (More Catalogs on page 170) 
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-R&IE STANDARD SUBSTATIONS 


“Fe. 
sees Ms se 
on emu n blll 


SIDE ELEVATION 


REAR-THREE PHASE TRANSFORMER 


REAR—SINGLE PHASE TRANSFORMERS 


Standardized Structures Save Your 
L.neineering Manpower 


e _— 


x 


Ne 


SWITCHGEAR | 


Single-line diagram of step- 
down structure for 15 to 69 
Kv. Several arrangements 


and options available. 


ELECTRICAL WORLD 
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ORDERING EASIER © DELIVERY QUICKER © ERECTION SIMPLER 


ATTENTION — Industrial Power 
Engineers, Consulting Engineers, 
Power Company Industrial Sales 
Representatives and Contractors: 


When you have need for a trans- 


former structure for high voltage 
industrial application, here’s the 
quickest and easiest way to get one. 
Specify an R&IE Standard “SD” 
Substation. 

Six definite advantages are: — 


1. 


Simplified Ordering—minimize 
listing and checking of miscel- 
laneous items, often more de- 
tailed than necessary. 

- Quick Delivery—eliminate de- 
sign engineering time. Parts and 
assemblies are standardized for 
fast service. 


NAME 


October 7, 


ADDRESS. 


1957 


3. 


Simple Erection—parts and 
components coded and marked 
for positive identification and 
fast erection. 


. Lower Costs—accumulated sav- 


ings in engineering, production 
and erection time, add up to 
lower costs for your substation. 


. Selection of Switches—include 


vertical break, side break and 
tilting insulator types. 


. Experience—over forty years 


designing and detailing every 
type of structure provides know- 
how for standardization. 
Standard structures by R&IE 


can help supply industrial power 
easier, get power revenues quicker. 


R&IE EQUIPMENT DIVISION 
|-T-E CIRCUIT BREAKER CO. GREENSBURG, PA. 


Mail Bulletin 2006A to- 


TITLE 
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SANIGAMO 
CAPACITORS 


Sangamo’s power capacitor engineering is more than 


skin deep. It’s so complete and thorough that all 


designs have assured factors of safety to meet every 


operating condition. Insurance that Sangamo power 


capacitors will give better performance—longer life. 


Extensive high voltage test facilities enable 
establishment of better than usual 60 cycle withstand 
and impulse voltage levels. Fully instrumented, pre- 
cise powered heat run tests give the facts for optimum 
design with low operating temperature—and con- 
tinuing life tests under actual operating conditions 


provide the final criterion for well-balanced liberal 


design. 
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| 
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High-voltage test berth includes equip- 
ment for 60 cycle withstand tests, impulse 
tests and corona measurement. 





long life assured 


These test facilities, combined with Sangamo’s 
many other facilities and advanced manufacturing 
methods, give you full assurance that Sangamo power 


capacitors will be your best buy. 


Fine engineering and manufacturing facilities 
are among the reasons why inspection of Sangamo 
manufacturing operations by power engineers from 


a large number of the country’s major utilities has 


resulted in unqualified product approval. Why many 


have said “This is the best capacitor operation I have : Spee toe es et 
installation. Here pole-type equipment 

ever seen.” / is checked for mechanical construction, 
electrical clearances and operating 
temperature characteristics. 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 


Capacitors designed for assured long life in a highly 
contaminated area feature stainless steel cases and 
specially designed “high creep” bushings. 


Motor-generator set provides controlled 
power source for precise determination 
of heat-run and over-voltage character- 
istics. 
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vote) ROSION... 


costs more 


than PAINT 
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Corrosion always costs much more than would the necessary 
amount of paint to prevent it. Now, more than ever, you can 
‘ realize tremendous savings in corrosion control with Sipes 
Tower Finish Gray No.:280, a new one-coat corrosion resistant 
paint for transmission towers, sub-station structural steel, 
woven wire fencing and other similar exterior metal surfaces. 
Tower Finish Gray No. 280 is a full-bodied, rust-resisting coat- 
ing formulated specifically to render long and durable per- 
formance at little more than half the cost of comparable 
competitive finishes. Exhaustive laboratory tests and actual 
field tests indicate that it will out-perform competitive products 
costing ALMOST TWICE AS MUCH. 


Eliminate your cost on corrosion — minimize your costs on 
its prevention. Specify Sipes Tower Finish Gray No. 280 for 
your next maintenance project. Compare its performance. and 
cost with what you are using today. You'll be convinced .. . 
paint costs far less than corrosion. 


WRITE FOR SIPES TOWER GRAY BULLETIN TG 280 


which are you 
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James B. SIPE AND COMPANY 


INDUSTRIAL DIVISION 


PITTSBURGH 16, PENNSYLVANIA 





Catalogs—Bulletins 
(Continued from page 166) 


@ EXPLOSION-PROOF SWITCHES: 
Along with three other types of switches 
are subjects for data sheets 129, 131, 
132, and 134 printed by Micro Switch 
Division, Minneapolis-Honeywell Regu- 
lator Co, Freeport, Ill. 


@ REFLECTOR FLUORESCENTS: Ex- 
panded line of reflector fluorescent lamps 
are summarized in a four-page folder 
by Sylvania Electric Products Inc, 1740 
Broadway, New York 19, N. Y. 


@ FLEXIBLE COUPLING: Para-fiex, 
flexible cushion coupling, is introduced 
in a 12-page bulletin of Dodge Mfg, 
Corp, Mishawak, Ind. 


@®LOAD RECORDERS: Bulletin §de- 
scribes five types of load survey re- 


| corders for surveying residential and in- 


dustrial load characteristics. Write to 
Westinghouse Electric Corp, P.O. Box 
2099, Pittsburgh 30, Pa., for bulletin 
42-501. 


@ RADIANT HEAT: Applications of 
radiant heating equipment in metal 
processing are shown in booklet No. 57- 
108 printed by Fostoria Pressed Steel 


Corp, Fostoria, Ohio. 


e ALUMINUM GRATING: Types of 
grating and stair treads are described in 


| one of Klemp Metal Grating Corp’s bul- 
| letins while another details its Rectangu- 
| lar Riveted aluminum grating. Write to 


the corporation at 6631 S. Melvina Ave, 


| Chicago 38, Ill. 


@ DIESELS: Literature on its Model 65 


Superior Stationary Diesel listing its spec- 


ifications and applications can be ob- 
tained by requesting bulletin No. 111 
from White Diesel Engine Division, 
White Motor Co, Springfield, Ohio. 


@ LIGHTING: Specifications for archi- 


tectural lighting fixtures are included in 


bulletin No. S-58 which can be obtained 
from Gruber Bros Inc, 125 S. First Street, 
Brooklyn 11, N. Y. 


| @ PHASEMETER: Bulletin with diagram 


of meter and details of applications and 
specifications is available from Statham 
Development Corp, 12411 W. Olympic 
Blvd, Los Angeles 64, Calif. 


@ MAGNETIC DRIVES: Notes about 
Ampli-Speed magnetic drives and their 
uses are in bulletin No. 5 by Electric Ma- 
chinery Mfg Co, Minneapolis, Minn. 


@ COMPANY HISTORY: Story of de- 
velopment of electrical engineering firm 
from its start after college is available 
from Michaelson and Associates, 617 
Laughlin, Princeton, N. J. 


(More Catalogs on page 172) 
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Four Low-Cost Ways to Keep High Temperatures at Bay ! 


Flexible and fireproof K&M Asbestos Textiles insu- 
late and protect wires, cables, coils and transformer 
leads from fire, high temperatures and chemicals. 

Practically indestructible K&M Asbestos Textiles 
retain their electrical insulating qualities through a 
wide range of heat, humidity and weather changes. 


High-tensile-strength K&M Asbestos Textiles reduce 
downtime due to technical failures. 


Economical K&M Asbestos Textiles give you protec- 
tion at high operating temperatures at lower cost than 
other insulating materials. 
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Write today for complete details on safe, economical 
K&M Asbestos Textiles. 


Sa 


BEST IN ASBESTOS 


KEASBEY & MATTISON 


COMPANY + AMBLER «© PENNSYLVANIA 
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PUTTING POWER INTO 
YOUR EXPANDING PROGRAMS 


ATOMIC, HYDRO and FOSSIL FUEL POWER PLANT DESIGN 
FOR INDUSTRIALS and UTILITIES 


= 


Send for our 
descriptive booklet, 


Pioneer Service KENGineering Co. fh, ‘rresaner 


Horizons” of these 
231 South La Salle Street - Chicago, Illinois and other services. 


Catalogs—Bulletins 
(Continued from page 170) 


@ MULTIPLE SPINDLE TOOLS: Auto- 
mation in assembly through use of these 
tools is the subject of this booklet printed 
by Thor Power Tool Co, Automation 
Division, Prudential Plaza, Chicago 1, 
Ill. 


@ HORIZONTAL BREAK SWITCHES: 
Outdoor, group operated switches of this 
type for service at 7.5, 15, 23, 34.5, 46, 
and 69 v with a capacity of 600 amp are 
illustrated in Bulletin PSE4, Line Ma- 
terial Industries McGraw-Edison Co, Mil- 
waukee 1, Wis. 


e AUTO-SWITCH CAPACITORS: 
GEA-6543 discusses the trend towards 
auto-switched capacitor equipment for 
distribution circuits and lists those avail- 
able. Write General Electric Co, Sche- 
nectady 5, N. Y. 


@ SELF-PROTECTING TRANSFORM- 
ERS: Design features are illustrated for 
this transformer which protects itself 
against lightning, overloads, and short 
circuits, in “ACP Transformers”, 61B73- 
09C, Allis-Chalmers Mfg, Co, Milwaukee 
1, Wis. 


@ ELECTRIC PLANTS: Variety of ap- 
plications for “Vacu-Flo” cooled electric 
plants are covered in this 16-page book- 
let. Further information can be obtained 
from .D: W.:Onon & Sons Inc, Min- 
neapolis 14, Minn. 


@ GAS DETECTOR: Portable unit for 
detecting and measuring natural gas con- 
centrations is topic of bulletin from 
Johnson-Williams, Inc, 2738 Park Blvd, 
Palo Alto, Calif. 


@ ELECTRIC SETS: Caterpillar D353 
and D318 engines are now available for 
industrial electric sets. Further informa- 
tion on these engines can be found in 
bulletins issued by Caterpillar Tractor 
Co, Peoria, Ill. 


® HANDLING VISCOUS’ FLUIDS: 
Electric heater hook-ups and heat re- 
quirement nomographs for storage tanks 
are diagrammed in bulletin 202A issued 
by Hynes Electric Heating Division, Tur- 
bine Equipment Co, Mountainside, N. J. 


@ PUSHBUTTON SWITCHES: Various 
types of pushbutton switches are de- 
scribed in data sheets 110, 115, 116, 
117A, 123, 124, 125, and 128 issued by 
Micro Switch Division of Minneapolis- 
Honeywell Regulator Co, Freeport, Iil. 


e EASIER CHARTING: Catalog issued 
by Chart-Pac, Inc, Leeds, Mass., details 
its line of pressure-sensitive printed tapes, 
templates and other chart materials. 


@ MODULAR ILLUMINATION: Panel- 
aire for lighting large areas is the subject 
of a catalog of Lighting Products, Inc, 
Highland Park, Ill. 
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Here's an easy way to 


PLAN AHEAD 


4 for holiday peak loads 


GENERAL ELECTRIC CF-7 RECORDERS HELP YOU 
ANTICIPATE FUTURE LOAD DEMANDS 


The versatile CF-7 hook-on recorder gives 
you an easy way to chart the variations 
of troublesome holiday peak demands, 
caused by maximum lighting, hot-water 
heater and industrial loads. These ac- 
curate records can help you plan your 
load distribution easily and efficiently. 
Result: you save money and improve 
customer good will. 

Here’s why the CF-7 Recorder gives 
you fast, accurate records: 
Fast, Easy Installation: No cutting or 
splicing required when measuring current; 
just hook-on the Butyl-molded trans- 
former. 
Multi-range Operation: 6 Current Ratings 


15/30/75/150/300/750 amps; 3 voltage 
ratings 150/300/750 volts. 

Butyl-molded Transformer Insulated to 
8700 Volts 

Accurate to 3% of Full Scale 

Outdoor Service: Rugged, sealed case; 
inkless recording; 30-day continuous 
record without attendance. 

To see how the CF-7 Recorder can help 
you with your load problems, contact 
your nearest General Electric Apparatus 
Sales Office or your local distributor; or, 
write for CF-7 bulletin GEA-6104 to: 
General Electric Company, Section 582 
25, Schenectady 5, New York. 


GENERAL @@ ELECTRIC 





MANUFACTURERS AND MARKETS 


With its “brains" in Buffalo... 


And its “heart” at the power plant . . 


Load-Frequency Control Runs Niagara Stations 


Minneapolis-Honeywell Regula- 
tor Co has developed an automatic 
load-frequency control system which 
now controls operation of two Nia- 
gara Mohawk Power Co steam 
power plants from a “nerve center” 
in downtown Buffalo. 

The system, which has been in 
operation since July 1, is designed 
to boost operating efficiency by in- 
itiating load correction as quickly 
as one second after deviation. 

The “brains” of the $75,000 com- 
mand-type system are located in a 
dispatcher’s office in Buffalo. Built 
into a console 30 in. wide are all 
adjustments needed to control power 
flow over four tie lines and to con- 
trol and incrementally load Niagara 
Mohawk’s generating stations at 
Tonawanda and Dunkirk, N. Y. 
There is space left on the console 
for equipment to control two more 
stations. 

At the Huntley Station in Tona- 
wanda and the Dunkirk Station on 
Lake Erie is the “heart” of the load- 
frequency control system. Relay 


174 


racks take commands from the “‘au- 
tomatic dispatcher” in Buffalo, and 
load each generator incrementally 
for highest operating efficiency. 
This part of the system includes the 
rate limiter, governor motor actu- 
ator, high and low limit alarms, 
electronic servo mechanisms, tran- 
sistorized telemetering equipment, 
and power supply. 


Controls Largest Station 


At Huntley, the system is con- 
trolling Niagara Mohawk’s largest 
station. A $60 million expansion 
program will increase its capacity 
from 774 Mwy, its present rating, to 
1,200 Mw by September 1958. The 
giant plant consumes more than two 
million tons of coal a year—the 
equivalent of a train of 50-ton gon- 
dolas 310 mi long. Huntley’s effi- 
ciency is high. It produces one kw 
per slightly more than % Ib of coal. 

Capacity at Dunkirk is being 
tripled to 612 Mw by the addition 
of two 200,000 kw steam-electric 
generating units by the end of 1959. 


October 7, 


Minneapolis-Honeywell’s control 
unit is not through with its devel- 
opment either. Speaking at a dem- 
onstration of the device before util- 
ity officials, Henry F. Dever, vice 
president of the firm, hailed the 
Niagara Mohawk installation as a 
milestone, but added that “it is by 
no means the end of our progress.” 

“The fund of knowledge that we 
have gained will enable us to push 
out still further the frontiers of cen- 
tral station instrumentation,’ he 
said. “We are hard at work to do 
just that.” 

But major strides have already 
been taken, Minneapolis-Honeywell 
feels. Among these are: Generator 
output control using transistors 
which gives accuracy within 1% 
through temperatures from 30F to 
120F while adhering to economic 
curves; rate limiting based on output 
and independent of the control sys- 
tem; and accurate transistorized tele- 
metering. 


(More M&M on page 187) 
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Laboratory high in the Rockies 
searches the unknown to bring about 


Tomorrow's supervoltage transmission lines 


High in the Rocky Mountains west of Denver, men 
are at work on a project that promises valuable 
benefits to the entire electric utility industry. 

There, Public Service Company of Colorado, in 
cooperation with Westinghouse and other company 
manufacturers of high-voltage equipment, has cre- 
ated a giant outdoor laboratory. 

Their purpose: to study and measure the elusive 
phenomena of corona and radio influence, and estab- 
lish facts upon which the supervoltage transmission 
lines of tomorrow can be designed. 

Photo at left shows Harry Morgan, Westinghouse 
Sales Engineer, discussing some of the equipment 
under test with L. M. Robertson, Chief Electrical 
Engineer and sponsor of this project for Public 
Service Company of Colorado. 


you CAN BE SURE...iF ITS 


Westinghouse 





I2@kv WSkv 
lines 


I-1.65" conductor 
2-0.92" conductors 


tower no. 3 


test line 

















altitude in feet 











1000 2000 3000 4000 5000 6000 7000 
distance from substation in feet 


Profile of the Leadville test line illustrates altitude of tests. 
Note foreshortening of distance from substation. pen 


~ 


two-bundle conductor in 
line size under test. 


500,000-volilt 
corona tests are now 
underway in the 
Colorado Rockies 


Extra-high voltages will be required for economical 
transmission of the electrical industry’s rapidly 
mounting energy requirements. Westinghouse is 
now prepared to supply much of the equipment 
required to handle these voltages. But the entire 
industry is aware that additional information is 
still needed regarding corona and the resulting en- 
ergy losses, as well as the radio influence it creates 
at high altitudes. 


The AG&E tests at Tidd Station made great 
strides. Additional performance data gained at 
Leadville, it is hoped, will make ehv practical not 
only system-wide, but nationwide. 

With line construction and instrument calibration 


now completed, Public Service Company and its 
collaborators are embarking on the actual tests, 
ranging upward from 173 to 500 kv. 

Towers carry three single-phase circuits, data 
later to be correlated to three-phase. Circuit No. 1 
bundles four 1.40” conductors. No. 2 carries one 
1.65”, and No. 3 bundles two 0.92”. All conductors 
except the latter are expanded ACSR. 

The four-bundle circuit, having adequate con- 
ductor for zero corona at the voltages under test, 
served to develop reliable data for instrument cali- 
bration. On completion of calibration, this circuit 
will drop one line to run brief tests as a three- 
bundle and, finally, will drop one-third to get com- 
parative data with two conductors. 


Energy loss and radio influence 
will be measured under 

violent extremes of weather 

The test site at Leadville was selected because the 


altitude averages 10,500’, with temperatures rang- 
ing from high 80’s to 30° below. Test lines are sub- 
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For direct correlation of data, not only are two of the 
conductors designed to duplicate Tidd tests, but the 


, ‘ — ; ‘ Westinghouse transformer, arresters, disconnects and 
ject to wind velocities, rain, snow and atmospheric measuring equipment were shipped directly from 


conditions that would be difficult to simulate for Tidd to Leadville, Colorado. 
components in a laboratory; impossible to recreate 

for an entire transmission line. Existing data con- 

cerning the effect of altitude (low barometric pres- 

sure) on corona are based on work with relatively 

small conductors in evacuated chambers. 


Two-mile high Leadville tests 
will extend knowledge gained 
in Ohio Valley Tidd Project 


No. 2 and No. 3 circuits at Leadville, carrying one 
1.65” conductor and two bundles of 0.92” conductors, 
are designed for direct correlation with data gath- 
ered on these conductor sizes at Tidd Station. The 
Westinghouse substation equipment transformer, 
arresters and disconnects were originally furnished 
for the Tidd tests. At the conclusion of the Leadville 
test, this same equipment will be used in the AEIC 
high-voltage cable test program. 


you CAN BE SURE... iF ITS 


Westinghouse 





Westinghouse 


cooperates with Public Service Company 

of Colorado to move back 

transmission frontiers 

Westinghouse is proud to be a member of the par- portant is the knowledge to be gained . . . basic 
ticipating manufacturers collaborating with Public knowledge for the benefit of the entire industry . . . 


Service of Colorado. Some of the Westinghouse unequalled experience in ehv equipment to influ- 
equipment furnished is shown here. But more im- ence designs of the future. 





wwe B@it 612 A. 


I 

With this telescope located in the station house, Jim Harry Morgan of Westinghouse is shown with L. M 

O’Neil takes a direct reading on the instruments on Robertson, Chief Electrical Engineer of Public Serv- 

top of the transformer as a cross check on the recorder ice, at the upper level of the substation. Note the 

located in the ‘‘nerve center.”’ instrument panel on high-voltage bushing which re 
ports current and voltage at start of line 


LEFT: Nerve center of the “great out- 
doors laboratory.’”’ James O’Neil, West- 
inghouse Engineer, and Joseph Wissen- 
bach, Communications Engineer for Pub- 
lic Service, are shown checking the charts 
that record: (1) conductor temperature, 
(2) air temperature, (3) dew point, (4) 
barometric pressure, (5) wind direction, 
(6) wind velocity, (7) line voltage, (8) line 
current, (9) corona loss in kw, and (10) 
radio influence. 


RIGHT: Another of the double-check 
points. Jim O’Neil and Joe Wissenbach 
inspect the radio influence detection equip- 
ment located at the base of the main 
transformer. 


LOWER RIGHT: Radio influence 
meters are located at various distances 
from line. To protect them against the 
extremes of weather, without damping 
their sensitivity, they are enclosed in tem- 
perature-controlled all-plastic huts. 


you CAN BE SURE... iF ITS 


Westinghouse 





C. F. WAGNER, 

Consulting Engineer 
Engineering & Service Dept. 
AIEE Fellow, CIGRE 


Research Laboratories 
Member: AIEE, IRE 


T. J. Buiss, Engineer 
Electric Utility Engineering 
Associate Member: AIEE 


H. S. SHotr, Consulting & 

Application Engineer 
Electric Utility Engineering 
Member: AIEE 


W. E. PaKALa, Advisory Engineer 


D. F. SHANKLE, 
Engineer-in-charge 

Advanced Development Group 

Member: AIEE Committee on 

Switchgear 

AIEE Standards Committee 
NEMA Power & Communica- 
tion Co-ordination Committee 


J. K. Dittarp, Manager 
Electric Utility Engineering 
Member: AIEE Committee on 
Transmission and Distribution 
Chairman, AIEE General 
Systems Subcommittee 


on Power Rectifiers 


cor ae 


B. J. SPARLIN, 

Laboratory Engineer 
Radio Influence Laboratory 
Member: AIEE 


J. E. O’NEIL, Engineer 
Advanced Development Group 
Associate Member: AIEE 


The Extra-High Voltage tests 


...another example of the 


Westinghouse “Plow-Back” policy 


It has been a consistent policy of Westinghouse for 
years, to invest time, talent and money in the devel- 
opment of new knowledge as well as new equipment 
for the industry. While tests continue in the High 
Voltage Laboratory in East Pittsburgh and in divi- 
sional laboratories throughout the company, proving 


you CAN BE SURE...1F ITS Westi nghouse 


out new equipment, research teams working with 
the nation’s electric utilities explore the industry’s 
unknowns. 

The Westinghouse engineers co-operating on the 
Public Service of Colorado tests are shown above. 


Qe 





Vice-Chairman, AIEE Committee 
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400,000-kva autotransformer rein tsa power K-24 instruments—600 kv 
reaker 


Completely transistor- 
ized carrier 


The Westinghouse 
“Plow-Back” policy 
has already 
resulted 

in equipment 

now ready 

for supervoltage 
transmission 


K-Dar compensated relay system 


182-kv lightning 
arrester 


196-kv high-speed 
i itch ae. 
eae Type “O” Bushing— 
92-345 kv 





From design to delivery... 


Transformers with room 
to grow meet the 
challenge of ehv* future 


Extra-high voltage transmission of the future pre- 
sents no problems for Westinghouse transformers. 
Utilizing the basic ‘“‘Form-Fit’® design with forced- 
oil cooling, these transformers are both smaller and 
lighter per kva than any other design. Here is a 
design with room to grow . . . a principle that can 


Close-fitting tank and vertical coil 
construction of Form-Fit transform- 
ers combine to form directed paths 
for coolant. Forced-oil cooling elimi- 
nates need for thermal head, pro- 
vides maximum coverage of coil sur- 
faces within minimum space. 
Shell-form construction places 
core on the outside, coils inside for 
maximum mechanical strength. 
Solid insulation is used at high stress 
points; creepage surfaces eliminated. 


New Westinghouse-designed trans- 
former railroad car will permit more 
direct routing . . . faster delivery to 
help speed your construction sched- 
ules. With the transformer suspend- 
ed only six inches above rails, and 
with a capacity of 250 tons, this car, 
the ‘‘Schnabel,”’ provides additional 
room to grow . . . will permit trans- 
formers of the supervoltage era to 
be shipped in one piece. 


be extended to any foreseeable voltage level . . . 
meeting the challenge of the supervoltage future. 

Westinghouse can now build transformers with 
voltages practical for the next decade . . . voltages 
up to 380, 440, 500 kv or beyond. 


*extra-high voltage 





Westinghouse 
high-power laboratory made possible 


world’s first 345-kv breaker, 
paved way for ehv 


Developed in the Westinghouse high-power research laboratory, the 
tubular, multi-break interrupter made possible the world’s first 330-kv, 
25-million-kva circuit breaker. This development has made practical 
the extension of circuit breaker ratings into still higher voltages; it will 
pave the way for solution of problems involved in handling extra-high 
voltages . . . supervoltages of 500,000 and above. 


ultra-high-speed reclosing can be 
extended to ehv breakers 


Trouble-free, trip-free service is provided by pneumatic operating mech- 
anisms in Westinghouse circuit breakers rated to 345 kv. Both mechani- 
cally and electrically trip-free, breakers trip open in standard operating 
time when closed on a fault. Reclosing is fast—just 15 or 20 cycles. 
Automatic selection of trip-free or non-trip-free operating results in 
ultra-high-speed reclosing for larger breakers. 

These are some of the benefits you can expect to find extended into 
the supervoltage future. 


Now in use in breakers up-to 345 kv, the tubular interrupter grids also have excel- 
lent line-dropping and capacitor-switching characteristics—proved in laboratory 
and field tests. Additional tests have proved the performance of this interrupter at even 


if, 
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1. Compression spring assembly 2. Inert gasspace 3. Concentric gasket assembly 4. Potential tap receptacle 5. Con- 
centric foil layers 6. Oil-impregnated condenser 7. Porcelain arc shield 8. Porcelain weather casing 


Fifty years’ bushing dependability 
builds toward corona-free ehv 


As demands on power equipment go up and up, so 
—ordinarily—do the problems of corona. But the 
Westinghouse Type “‘O”’ bushing used for breakers 
and transformers in the higher voltage range— 
92-345 kv—is far from ordinary. 

The Type “‘O” bushing is corona-free. It has greater 
dielectric strength than any other bushing made; 


vacuum oil-impregnation of the condenser insures 
insulation with the highest possible strength in a 
minimum of space. 

Westinghouse pioneered the condenser principle, 
has designed, built and improved condenser bush- 
ings for 50 years, building toward the era of super- 
voltages, building toward corona-free ehv bushings. 


Seeing is believing with super-legible 
K-24 instruments 


Important electrical data is gathered by accurate 
instrumentation . and costly errors must be 
avoided. Westinghouse K-24 circular-scale instru- 
ments—designed to help eliminate these errors—can 
be read at distances of 20 feet or more, at angles up 
to 65 degrees. Shadow-proof and glare-proof, the 
dials of K-24 instruments keep distortion of read- 
ings at a minimum. 

The long scale, coupled with small flange area, 
increases readability and saves space— K-24 instru- 
ments can be grouped compactly in higher banks, 
do not have to be spread out at a lower level. K-24 
instruments simplify one-man operation. 


Accuracy for the future. This K-24 instrument dial for extra- 
high voltage applications provides a good demonstration 
of how great even the smallest error can be. Each division 
on the dial represents 10 kv. Excellent legibility practically 
eliminates chances of misreading dial. 


















































Westinghouse shrinks 
arresters, tailors height 
and performance to 
tomorrow's supervolitages 


The constant increase in the physical size of lightning arresters 
resulting from ever-rising voltages could have caused a critical 
e: space problem. But Westinghouse engineering came to the rescue 


; ) . . . developed an arrester design that not only reduced the height 
of arresters for present high-voltage ratings, but provided room to 
grow for the supervoltage requirements of the future. The height 


reduction—up to 45 percent—from this new design stems from 
physically paralleled elements, connected in series electrically. 

At the same time, greatly increased operation due to switching 

; surges called for a means of preventing pitting and other damage 

fl ul to the gap electrodes. This was achieved with development of the 

Pa new Mobilarc gap, utilizing a radially polarized magnet which spins 

the arc around a longer path on the gap electrode surfaces. Due to 

the movement of the arc, the electrodes are not affected . . . main- 

eo tain their original condition. Currents of 100,000 amperes have 

been discharged through the gaps without changing the permanent 


The new reduced-height type SVS magnetic field. 
arresters are self-supporting; in- 3 : , . : 
tallations is ppo ‘306,000 These two developments have resulted in better performance 


packed into a smaller arrester . . . another example of Westinghouse 
designing for the supervoltage future. 


Faster, better protection 
for your transformers 
of the future 


The new Westinghouse high-speed grounding switch closes in five 
cycles—six times the speed of conventional grounding switches. 


arc over the electrode, with no This revolutionary unit initiates a ground fault which trips re- 
a motely located circuit breakers, clearing the line before extensive 


transformer damage can occur. Closing time is minimized by locat- 
ing the contacts relatively close together in a high-dielectric sulphur- 
hexafluoride (SF-6) gas atmosphere, and by providing reciprocal 
blade action instead of swinging action. 

Contacts and mechanism are fully enclosed—impervious to 
weather. Speed and reliability are maintained even under condi- 
tions of severe icing and with temperatures as low as —40°F. 

The grounding switch in ratings up to 196 kv is protecting to- 
day’s transformers from damage. With the design principle of this 
switch, ratings can readily be increased as needed to afford this 
same protection to tomorrow’s supervoltage equipment. 












This 196-kv grounding switch is one of two built by Westinghouse for Penn- 
sylvania Power & Light Company’s Peckville substation. This unit is capable 
of closing a 20,000-ampere circuit in five cycles. 


YOU CAN BE 


sure..rns Westinghouse 





Extra-High Voltage transmission puts new 
emphasis on reliable carrier communication 


Accurate decisions in a utility have always de- 
pended upon quick, accurate transfer of information 
from remote locations to a central control point. 
With the increasingly high equipment investments 
in transmitting high voltages, the advantages of the 
Westinghouse power line carrier become even more 
important . . . whether the unit is for automatic 
remote operation, control or protection. 


Completely transistorized with printed circuits, 
the Westinghouse carrier provides a new standard 
of reliability. In addition to remarkably low main- 
tenance, this unit draws only one-tenth the conven- 
tional power, requires but one-twentieth the space. 
Interchannel interference virtually disappears, al- 
lowing more, fully reliable channels in the same 
band width. 


A new concept in distance relaying 
The advanced design...K-Dar system 


System interruptions on supervoltage transmission 
lines will be mighty expensive. Damage and outage 
due to sustained fault current cannot be tolerated 

. nor can the costly repair bill which follows. 

The new Westinghouse K-Dar protective relay- 
ing system, combined with Westinghouse carrier or 
micro-wave, provides high-speed simultaneous relay 
operation at both ends of faulty line sections, per- 
mitting maximum service continuity, faster reclos- 
ing and improved system stability. 

The K-Dar system is the result of wide applica- 
tion and design experience of Westinghouse engi- 
neers in Relay, Switchgear, Industry Engineering 
and associated departments. 

The K-Dar distance relay system has a range of 
0.75 to 20 ohms and can be set to protect 90 percent 
of a line section when used as a distance relaying 
system without carrier transmission. CP-1045 


you CAN BE SURE...1F ITS 


Westinghouse 


Advanced design, simplified settings, low-burden 
and high-speed operation add up to reliable protec- 
tion, ease of application and low maintenance costs. 





Kyova Makes First Conduit Shipment 


First shipment of fiber conduit is readied to leave the new plant of 
Kyova Fiber Pipe Co, Ironton, Ohio. W. D. Kyle, the firm’s president, 
(left, center) hands the shipping papers to Davis E. Geiger, vice president 
and general manager of the Ben Williamson Co, electrical wholesaler 
located in Ashland, Ky. Looking on at far left is Jack M. Dollenmaier, 
vice president of Kyova, and at extreme right is Clarence Maynar of the 


Williamson organization. 


Kyova is the producer of bituminized fiber 


conduit whose output is made exclusively in 10-ft lengths. 


S. M. Smith Ships Second 
Runner to Chief Joseph Dam 


The second runner built by 
S. Morgan Smith Co, York, Pa., for 
Chief Joseph Dam has been shipped 
to the dam site near Bridgeport, 
Wash. 

This 100,000 hp, 100-rpm under 
a 165-ft head, hydraulic turbine will 
be the 16th installed at the station 
having ultimately 27 turbines. First 
of six turbines ordered from this 
company is in operation. 


Insulator with New Ceramic 
Body Marketed by GE 


A switch and bus insulator having 
high strength and utilizing a new 
ceramic body is ready for marketing, 
according to P. R. Hartig, general 
manager of General Electric Co’s 
Insulator Department at Baltimore, 
Md. 

Known as Locke Cat. 23333, 
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this insulator is said to offer high 
strength, light weight, small diam- 
eter, equal leakage, time proven 
shell design, and many combination 
stacking arrangements. 

By using the shell arrangement 
of Cat. 7785—introduced in 1920— 
identical capacitive characteristics 
are obtained. 

Hartig points out that on hori- 
zontally mounted stacks, the 25% 
weight reduction is equivalent to an 
additional strength increase. The 
design and compactness facilitates an 
interchangeable insulator for high or 
standard strength use and simplifies 
inventory problems. 


Silicone Aids in Eliminating 
Seal Replacement Costs 


Silicon rubber seals used in high 
temperature couplings have elimi- 
nated cost of seal replacement at 

(Continued on page 188) 


| (Continued from page 78) 


"Something that’s 
never been done...’’ 


the sub-15 cycle preferential rates 
apply. In such cases, oscillator fre- 
quency is 9-15 cycles with perform- 
ance identical to the 18-30 cycle 
models. 


Reliability 

L&N engineers ran two and one-half 
years of field tests over microwave, 
power-line carrier and leased com- 
munications facilities in order to pro- 
vide the “peace-of-mind” depend- 
ability so characteristic of Leeds & 
Northrup instruments. 


Call us at our nearest District 
Office, or (in Philadelphia) DAven- 
port 9-4900, extension 212 — let one 
of our control specialists give you the 
full story right now. Or if you prefer, 
write for more data to 4938 Stenton 
Avenue, Phila. 44, Pa. 


Using new L&N Telemetering Sys- 
tem, automatic load controls now 
start pulsing generators in less than 
0.5 second. 





Start your new plant with Subox protection and 
save from the very beginning. 


As the only American paints made with lead- 
suboxide, Subox paints provide extraordinary anti- 
corrosion protection. Lead-suboxide is chemically 
active: Actually works to prevent corrosion. 


Two coats of Subox paint generally will give 
the protection of three coats of standard paint and 
frequently but one coat is sufficient. Even under 
severe conditions, Subox paints do not crack, chip 
or blister. 


Eventual repainting costs are minimized 
because lead-suboxide establishes a dense, metallic 
lead film which can be recoated without expensive 
surface preparation. 


Available in many attractive modern colors. 
Write for brochure: “Plan Painting of New Plants 
to Reduce Costs”. 


Established 1924 
3 Fairmount Plant 
Hackensack, N. J. 








Silicone Aids 
(Continued from page 187) 


the Astoria station of Consolidated 
Edison Co of New York. The sili- 
cone rubber (Silastic) is a product 
of Dow Corning Corp, and was 
fabricated by Niagara Rubber Co, 
Plainfield, N. J., for Victaulic Co, 
Union, N. J., manufacturer of the 
couplings. 

A total of 234 flexible couplings 
are installed in the coal-handling 


| lines running frem ball mills to 
| boiler fireboxes. They are placed 
' every 10 ft to accommodate the ex- 


pansion and contraction of the 


| boilers. Temperature of the pre- 


heated pulverized coal in these lines 


| is around 150 F, and ambient tem- 
| peratures, especially near the boil- 


ers, range as high as 325 F. 

The utility reports that the seals 
have been in service over a year. 
They have paid for themselves sev- 
eral times by eliminating labor costs 
for replacements ranging from $50 
to $100 each. 


M & M BRIEFS 


Brown Co, Bermico Division, has 
announced a 5% price increase 


| effective on conduit pipe and fittings 


manufactured at Berlin, N. H., and 
Corvallis, Ore. 


IBM-RCA. International Business 
Machines Corp and Radio Corpora- 
tion of America signed recently a 
non-exclusive agreement exchang- 
ing licenses under their respective 
patents for electronic computers and 
other processing machines. 


| DuPont Co has reduced the price of 
| most types of Mylar polyester film 
| by 25 cents per pound. This reduc- 


tion applies to coated and heat 
shrinkable types, and to types A and 


| D in all gauges. 


Westinghouse Electric Corp, Sunny- 
vale Division, has designed some 
very shakey motors for use in 
Southwestern Engineering Co vi- 
brating screen separators. By use of 
eccentric weights on both ends of 


| the shaft, these “Rock ’n Roll” mo- 


tors vibrate the separator screens. 
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New economies with Sangamo Type P2S 


for your fast growing polyphase loads 


APPLICABLE TO SMALL LOADS AND LARGE ONES. 
Range extended in both directions permits meter to 
start at 144% of rated load yet operate continuously 
at 66624% of rated load with a maximum tempera- 
ture rise of 50° C. Gives economies through increased 
range of application. 


APPLICABLE TO SERVICE OF MANY VOLTAGES. 
Accurate registration without special calibration is 
provided for circuit variations from 42% to 125% of 
rated voltage. A single meter, the 240 volt P2, may 
be used on 120/208, 240/416 and 277/480 network 
systems, and also on 3 wire 3 phase and 3 wire single- 
phase circuits. Gives economies through reduced stocks. 


TIME SAVED IN ADJUSTMENTS. Only four adjust- 
ment points—full load, light load, balance, and 


power factor——reduce testing and calibration time. 


SAVINGS IN HEIGHT AND COVER REPLACEMENT. 
The Sangamo P2S Meter has been substantially 
reduced in height. The cover is the same as that 
used on all singlephase metal base socket meters 
manufactured since 1936. 


PROVEN ECONOMY THROUGH SLOW SPEED. 
Sangamo slow speed—proved so successfully on the 
singlephase Type J2 Sangamo Meter—gives even 
greater benefits in two-stator meters. Reduced series 
damping and fewer revolutions just naturally mean 
greater accuracy and better performance. 


Sangamo Type P Meters will be available for measure- 
ment of all types of polyphase service. 


| SANGAMO_ | Electric Company 


SPRINGFIELD, 


tLLINOTS 





Valley Steam Plant, San Fernando Valley 
district of Los Angeles, Calif. New 512,000 
kilowatt electric generating plant of the 
Los Angeles Dept. of Water and Power. 
Steam capacity: 4,100,000 lb. per hour. 


How big Valley Steam Plant demineralizes 


@ Valley Steam’s feedwater require- 
ments are typical for today’s modern, 
high-capacity stations. Its raw water 
supply, delivered from the Los An- 
geles Owens River Aqueduct, con- 
tains 132 ppm total solids but is high 
in dissolved silica (18 ppm). The 
1500 psig and 1850 psig boilers re- 
quire a large amount of high quality 
feedwater. 

The 4-step PERMUTIT Demin- 
eralizer was custom-designed for this 


problem. . . not only in size, arrange- 
ment and number of ion exchange 
units, but also in the selection of the 
ion exchange resins. 

That’s why Permutit’s broad ex- 
perience with many different demin- 
eralizing systems and its manufac- 
ture of ion exchange resins as well as 
equipment are of particular value in 
solving large-plant water problems. 

The Permutit Company, Dept. 
EW-10, 330 West 42nd St., New 


York 36, N. Y. Permutit Company 
of Canada, Ltd., 207 Queens Quay, 
Toronto 1, Ontario. 


PERMUTIT EQUIPMENT 
FOR POWER PLANTS: 


Demineralizers + Zeolite and Hot-Process 
Softeners - Dealkalizers * Deaerating Heat- 
ers * Pressure and Gravity Filters » Chemical 
Feeders * Aerators * Blowoff equipment - 
CO, Indicating Recorders + Zeolites and 
Resins * Instrument Panels * Control Cubicles 





Permutit feedwater treatment equipment 
at Valley Steam Plant. (Two Permutit 
Spray Type Deaerating Heaters, each with 
a capacity of over 1 million lb. per hour, 


are not shown in this photo.) 


its feedwater with PERMUTIT’ equipment 


be Diatomite filters (behind column) 
remove dirt and other suspended 
matter . . . keep ion-exchanger beds 
clean for top efficiency. 


6 Primary hydrogen cation units 
contain Permutit Zeo-Karb® . . . re- 
move metallic cations such as cal- 
cium, magnesium, sodium. 


& Weakly basic anion units contain 
Permutit A exchange resin...remove 
chlorides, sulfates, nitrates. 


@ vacuum deaerator removes CO, 
at low cost. Reduces the load on the 
second stage anion exchangers. 


Secondary hydrogen cation units 
(Zeo-Karb) “polish” water by re- 
moving “slippage” from first cation 
units. 


@ strongly basic anion units contain 
Permutit S-2 resin . . . remove dis- 
solved silica . . . also catch “slippage” 
from first anion units. 


Quality of effluent: Zero free CO., 
under 1 ppm total solids, under 0.2 
ppm silica. 


For highest efficiency and lowest 
operating cost, the regeneration of 
the demineralizing equipment is 
completely automatic and operated 
by Permutit instrument panels and 
control cubicles. 





C00 ING RADIATORS 


aa 
TANKS to 


Shaw-Perkins Cooling Radiators are 


available in a complete range of sizes 
and models, to give any make and 
copetty of tesmslormer all the effi- 
They feature full length ovel tabes fer 
ea: ova r 
optimum heat dissipation, free flow. 
anges, elbows, valves, and other 
accessories available for any mount- 
ing condition. 


dustry, are 

customer ride’ from pole 
mounted distribution ve to Ex 
transformer types up to 3750 


i 


Hos SHAW-PERKINS 
f 


TRANSFORMER 
HANGERS 


Electrical Fosteners That Hold. . 


THIEL TOOL & ENGINEERING CO.INC. 


7 No. Merket $1. + St. Levis 6 Me. 


SDN 


MANUFACTURING 


COMPANY 


your future is in your hands 
Right now you're holding the one basic 
reference in the electric power indus- 
try. Used regularly, it can help you, 
as it helps more than 26,000 others in 
all capacities to do a better job, get 
ahead faster. Get the ELECTRICAL 
WORLD habit. 


7 et Specialized 


RIGHT-OF-WAY 
ACQUISITION 
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Distribution Regulators 
(Continued from page 113) 


the same band width setting, as well 
as holding the voltage closer to the 
middle of the band width. Again, 
this is a result of the inverse time 
characteristic of the voltage relay 
used with the 16-step regulator. 
This relay corrects the larger swings 
in voltage much faster than the in- 
tegrating type. 

During the tests shown in Fig 6 
a record was made of the number of 
operations of each regulator. Theo- 
retically, the 4% step regulator 
should operate twice as frequently 
as the 1%4% unit. This is literally 
true for smooth voltage trends up- 
ward or downward. 

But where the voltage trend 
changes, the regulator with 114% 
steps operates one extra time. So, 
by the actual count of all opera- 
tions during these tests, the regula- 
tor with 4% steps operated 175 
times for each 100 operations of the 
regulator with 14% % steps. 

The 1%% step regulator must 
switch the same current from tap to 
tap as the 56% step unit but at 
twice the voltage. These regulators 
are built only through 25 kv, so the 
voltage per step is low. With 144% 
steps the voltage per step varies 
from 18 to 108 v, respectively, for 
2.5 through 15-kv regulators. 


Contact Erosion Important 


Extensive laboratory tests show 
that, for this range in volts per step, 
doubling the voltage increases the 
contact erosion at the same current 
by about 50%. But the 16-step reg- 
ulator with 14% steps operates 
only 58% as frequently as the 32- 
step regulator with % % steps. Con- 
sequently, the contact material gives 
17% greater life in the larger step 
regulator. 

The size of step must, of course, 
be coordinated with the minimum 
band width to be used. It is appar- 
ent that the band width must be 
greater than the size of a single 
step; otherwise, hunting of the regu- 
lator results. 

A survey has shown that the 
minimum band width in general use 
by operators is +1 v on a 120-v 
base. The tests previously described 
show that no improvement in the 
quality of regulation is obtained by 
steps smaller than 1% %. 
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Tough coverings on Anaconda Heavy Line Wire 
help solve your primary problem 


= Heavy Line Wire has been designed 
to solve your primary distribution problems— 
with today’s higher voltages in mind. 

It’s made with a tough thermoplastic covering. 
This covering has high resistance to moisture, 
weathering and abrasion. It protects conductors 
from contact with wet and broken limbs—from dam- 
age caused by wind, rain, sleet and snow. There’s 
greater freedom from faults, less pruning needed. 
You save money . . . improve public relations. 


Cormee™ 


Covering consists either of rugged polyethylene 
or time-tested Anaconda Densheath* vinyl resin 
compound. Conductors are being supplied in cop- 
per, aluminum, and ACSR. 


NEW BULLETIN DM-5705 contains full infor- 
mation, including sizes, diameters, etc., 
plus special sag and tension charts. See 
your distributor or the Man from Ana- 
conda for free copy. Or write: Anaconda 
Wire & Cable Company, 25 Broadway, 
New York 4, N. Y. *Reg. U. S. Pat. Off. 57418 


® 
SEE THE MAN FROM ANACONDA 
FOR HEAVY LINE WIRE 
















Here’s How 


- STATES TYPE NT 
TERMINAL BLOCKS 


i Allow Circuit Check Without 
2: Disturbing Permanent Wiring 








IT’S AS EASY AS A-B-C... 

A. Just attach instrument to terminal posts. 
B. Slide link out of contact—take reading. 
C. Slide link back and bolt in position .. . 


That's alll! 
States Type NT Terminal Blocks are engineered for 
quick, safe, economical circuit checking. They're 
built in any number of pole desired, front or back 
connected, with or without coding strip, with or 
without cover 





Make sure your 


TEST BLOCKS have 


EXCLUSIVE 
STATES 
FEATURES 





New Safety Grip Handle assures safer, 
easier gripping. 

No live parts extend beyond base. 
Maximum pressure at jaw contacts. 
Large selection of pole arrangements. 
Nickel corrosion-resisting finish insures 
good contact, attractive appearance. 
Angle bent studs permit quick changing 
of front connection. 





“SMK" TEST BLOCKS. Solid base type. Over 


2,000 combinations of pole arrangements. 
| 
r STATES | 
THE ') company 19 New Park Ave., 
s Hartford, Conn. 
seco wea ‘ther information on: 
|_am interested. Please | ai “Terminal Blocks 


st Blocks 
Name ... 


Name of Firm 


Address 
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| thermal generating plant 


Thermal Trend... 


. . . grows in Canada as BC 
Electric plans a 900-Mw 
plant in hydro area 


Damming of the Columbia River 
at Mica Creek, considered to be 


| of paramount importance in meet- 


ing British Columbia’s electrical 
power needs, has been pushed into 
the background as result of an an- 


nouncement by BC Electric Co that 


it plans to build a 900,000 kw 
in the 
Greater Vancouver area. 

Thus, in a province gorged by 
two of North America’s greatest hy- 
dro-potential rivers, the Columbia 
and the Fraser, the electrical power 


| outlook has been revolutionized by 





BC Electric’s disclosure that it has | 


been forced to turn to thermal gen- 
eration to meet additional demands 


| for power in the next decade. 


Construction of the $247-million 
Mica Creek dam on the Columbia 


| is the focal point of negotiation be- 
| tween Canada and U. S. and long 


a target of controversy between the 
British Columbia government and 


| the federal government at Ottawa. 


British Columbians had come to 
accept that construction of Mica 


| Dam would solve the power needs 


of the province for a long time to 
come. Now the BCE announce- 
ment has changed the entire picture. 


In effect, BCE is saying it can | 


no longer wait for a decision to be 
made on Columbia development, 


|| but must go ahead with a generating 


plant. 
Cost to Pass $100 Million 
BCE officials said the plant’s 
minimum cost would exceed $100,- 
000,000. Construction could begin 
by the end of this year, with a 
completion date seven years hence. 
Three sources of fuel are avail- 
able—natural gas, oil, and coal 
from vast deposits of lignite re- 
cently discovered in the foothills of 


the lower Cariboo district. 
With the Fraser River cancelled 


| out as a hydro source because of 


the salmon fishery complication, 


| and with power from the Columbia 


at least 10 years away, BC Electric 
says there is no hydro source avail- 
able to meet the demands of the 
company after 1960. 
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4 Ventilate and Heat a 
Your Manholes with 
Mo Pe Co 


be Ventilating Heaters 4g 


A 

Se t 
ws 4 “a 
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A 
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GREATER EFFICIENCY 
INCREASED SAFETY 
BETTER PRODUCTION 


300 to 800 CFM fresh air in summer, 
heated fresh air in winter. 160 watt gen- 
erator attached provides current for light- 
ing manhole simultaneously. 


MODEL PE-G 
Portable, PE-G weighs 70 Ibs. 
Electric models also available. 
Write for illustrated brochure on 
complete line of our products. 


Select Distributorships 


Dept. +10 
2256 So. Delaware St. 
Denver 23, Colorado 
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For Full Power when it’s needed most, 


specify J ould batteries... 


Here’s why: You know that an overload can cause an unusual drain on 

your batteries. At such times your batteries must be in “good health” or 

they may not survive the strain. Keeping batteries in “‘good health’’ is not 

difficult, all it takes are good routine checking procedures which give you a 

America’s Finest! i day-by-day record of a battery’s condition. By consulting these records 


GOULD PLANTE 
The Aristocrat of 
Stationary Batteries 


frequently you can always be sure of full power when it’s needed. 

An important part of the Gould service is to help you establish such a 
sound preventive maintenance program, and teach your battery mainte- 
nance personnel the importance of following recommended procedures. 
This is another reason why it pays you to specify Gould. Want more rea- 
sons? Write for booklet “ . . . so you're going to buy an industrial battery.” 
Gould-National Batteries, Inc., Trenton 7, N. J. 


Always Use Gould-National Automobile and Truck Batteries Sore Fewer Ts you fon Couee 


© 1957 Gould-National Batteries, inc. 
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Most economists are predicting that 1958 will be “a landing on the staircase.” 
Business will level off, but at a much higher level than in ’54. What slope there 
is to the overall business curve will probably be up, but to a nation that remembers 
the boom of ’55 it will be a gradual rise indeed. 


Only utilities (and loan companies) are accelerating their expansion programs. 


Elsewhere in the economy expansion will still go on, but at a slowed pace. 


This is true of the electrical manufacturing industry. Electrical machinery manu- 
facturers showed a 50% decline in new appropriations for capital spending 
during the second quarter, according to the National Industrial Conference 
Board. During that quarter they cancelled $17 million worth of old appropria- 
tions—$1 million more than their cancellations for the entire year 1956, and 
more than five times as much as during the first quarter of this year. 


Next year, economy and inventory reduction will still be the order of the day. 


But utilities are sharpening their pencils too. Many of them have been reducing 
equipment stocks, and ordering closer to the time of need. One of the reasons 
for carrying large stocks is to assure availability when demand exceeds supply. 
Another reason is to guard against future price hikes. 


Neither of these will influence utilities much in °58. Lower stock levels in the 
utilities might be expected to build manufacturers’ inventories back up again— 
which would in turn tend to deflate prices. 


But this deflationary push won’t be the whole story. A strict buyers’ market 
implies a high level of supply with lowered demand. Although the supply of 
electrical equipment will be high next year, demand will be far from low. 


Utilities must buy to keep up with their growing load. About $700 million more 
will go for new plant and equipment next year than this year’s budgets called 
for. While reductions in stock and lead time will defer some expenditures, that 
still means a healthy number of meters, transformers, and generators will be 
purchased in ’58. 


And don’t forget next year’s guaranteed wage boost in the steel industry. It 


could not only jack up prices on structural steel—but justify price boosts in 
many items of electrical equipment. 


The Outlook for Industrial Production 


Estimated 


100 


“ee 


Seasonally Unadjusted 


index 1947-49 


Non-Estimated Data: Federal Reserve Board 
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STATISTICS 


£7 Bilions of Kwhr 


130 
1957 Week ended Sept. 28, 


25 11,697,000,000 Kwhr 
Up 2.9% 


Per Cent Change From Previous Year 


Sept. 14 Sept. 21 Sept. 28 
+4.4 
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Seasonally Adjusted Index 224.6 
Week Ago 229.8 
Year Ago 218.2 


Atomic Energy Commission requirements— 
1,050,000,000 Kwhr (Electrical World 
estimate). Excluding AEC, output increase 
was 4.0%. 


Source: Edison Electric Institute 
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Peak—Class 1 Systems. . 
Estimated Dec. '57 Peak. 
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Business Statistics .. . 
Indexes: 1947-49 = 100 


154.7 154.8 147.8 
120.8 116.8 
New Orders for Machinery (1950 = 100).... . " 134 147 142 
NEMA Sales 
Insulation materials 127 140 117 
Electric appliances 101 83 111 
Wholesale prices 
Motors and generators 142.5 141.0 133.1 
Transformers and regulators... . 150.6 147.8 134.5 
166.9 166.0 152.6 
GNP—annual rate—$ billion , 434.4 429.1 410.8 
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FINANCE Weighted overall average cost of money for electric utilities appeared to have 
increased over 15% in the twelve months ended Aug. 31 (EW, 9/23, p 121). 


An aspect which shouldn’t be overlooked is the reflection_of this increase in 
money costs in the rate used to capitalize interest during construction. This 
item customarily represents an estimate of the weighted overall average cost 
of all types of funds to the electric utility industry. 


Those utilities with bonds rated triple “A” would seem justified, under present 
circumstances, in using a minimum overall rate of 5.5% for interest during 
construction. Comparable minimum overall rates for companies with bonds 
rated double “A” and single “A” respectively, would be 5.75% and 6%. There- 
fore in cases where utilities are presently using rates lower than those mentioned 
above, an increase to these levels would seem amply justified, although each 
company’s rate should be designed to reflect as nearly as possible its best estimate 
of overall cost to it of raising funds. 


Such increases in the rates used for interest during construction would operate 
to increase the cost of new facilities and, accordingly, increase the utility’s rate 
base. Also, until the construction projects are completed, net income would be 
augumented, thus tending to improve market values of the common stock and 
to reduce the cost of raising common stock equity where this is necessary. 


REGULATIONS “Return Allowed in Public Utility Rate Cases” supplement +1, 1953-56 has 
just been brought up to date by Arthur Andersen & Co. The staff of this company 
has summarized 1,032 public utility rate cases decided during the period 
1915-1956. Here’s what the study shows: 


With respect to rate base, these commissions have adopted original cost: Alabama, 
Arkansas, California, Colorado, Connecticut, District of Columbia, Florida, 
Idaho, Louisiana, Massachusetts, Missouri, New Hampshire, New York, Okla- 
homa, Oregon, South Dakota, Utah, Vermont, Virginia, Washington, Wisconsin, 
Wyoming, and Federal Power Commission. 


Fair value rate base is required by statute in these states, but commissions have 
modified the traditional concept by giving sole or predominant weight to original 
cost evidence: Georgia, Kansas, Kentucky, Minnesota, New Jersey, Rhode 
Island, and West Virginia. 


Fair value is still the test of a lawful rate base in these states, although for various 
reasons original cost of investment has been adopted in a number of decisions: 
Delaware, Illinois, Indiana, Maine, Mary!and, Michigan, Montana, New Mexico, 
North Carolina, North Dakota, Ohio, and Pennsylvania. 


With respect to rate of return, these commissions have given substantial weight 
to cost-of-capital evidence, with particular emphasis on historical cost of debt 
and preferred stock and current common stock earnings-price and dividend- 
price ratios: California, Connecticut, Georgia, Idaho, Massachusetts, Michigan, 
New Hampshire, New Jersey, New York, Pennsylvania, South Dakota, Wyoming 
and Federal Power Commission. , 

These commissions have considered, as primary evidence, current earnings 
requirements based on contractual interest and preferred stock dividend costs 
and established common stock dividends together with a reasonable increment 
to surplus: Alabama, Arizona, Arkansas, California, Colorado, Delaware, 
District of Columbia, Florida, Hawaii, Idaho, Illinois, Indiana, Kansas, Kentucky, 
Maine, Maryland, Massachusetts, Michigan, Montana, Nebraska, New Hamp- 
shire, New York, Ohio, Oklahoma, South Carolina, South Dakota, Tennessee, 
Texas, Utah, Vermont, Washington, West Virginia, and Wisconsin. 
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MANAGEMENT BULLETIN continues 


ACQUISITIONS 


PUBLIC RELATIONS 
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These commissions have recognized attrition of earnings because of high cost of 
plant replacements and increasing operating expenses, and have adjusted return 
allowance through rate base or rate of return: Alabama, Arkansas, California, 
Colorado, Florida, Georgia, Idaho, Missouri, New Hampshire, South Carolina, 
South Dakota, and Utah. 


These commissions have considered risk differentials of type of utility service, 
geographical location and markets, and size and economic stability of the industry: 
Alabama, Arkansas, California, Connecticut, District of Columbia, Florida, 
Kentucky, Michigan, New Hampshire, New Jersey, Utah, Vermont, Virginia, 
Wyoming, and Federal Power Commission. 


These commissions have given substantial weight to evidence of current earnings 
opportunities in other industries: California, Connecticut, District nf Columbia, 
Florida, Illinois, Maine, New Mexico, Oregon, Pennsylvania, South Dakota, and 
Vermont. 


If you are interested in receiving a copy of this study, you can write Arthur 
Andersen & Co, 67 Broad St, New York 4, N. Y. 


A $4,725,000 refund to customers of Florida Power & Light Co was ruled out 
by the Florida Railroad & Public Utilities Commission because it had no 
authority to order the money given back. PUC earlier had ordered FP&L to 
reduce its rates on grounds the company’s earnings were excessive. 


A petition filed by Troy Haigler, Miami tax consultant, asking the PUC to order 
FP&L to refund the money to the customers, was denied by the commission. 
The PUC said the rate on which the company collected the excess revenues was 
legal and it had no power to order a refund. It also said that Haigler had made 
no showing in his petition that he was a customer or that he represented any 
customers of the utility. 


FP&L had voluntarily reduced its rates on order of the PUC rather than risk 
the effect of a rate fight on its program for financing a large expansion program 
in the next few years. 


Texas Power & Light Co buys Terrell municipal plant. Citizens of Terrell voted 
853 to 685 to sell it for $1.4 million. Elections was hotly contested, with three 
city commissioners in favor of calling the election and two against it. An election 
on the same issues was held in Terrell 27 years ago, at which time the TP&L 
proposal to purchase the plant was defeated. 


“The Atom Comes to Town”, a 16mm sound color film running 29 minutes is 
now available. It was prepared under auspices of the U. S. Chamber of Com- 
merce. It is designed to help increase understanding of the peacetime atom. 
For further info, write Edwin Vennard, managing director, Edison Electric 
Institute, 420 Lexington Ave, New York 36. 


“Finer Farms” contest of Carolina Power & Light Co gets underway this month. 
Cash prizes will total $2,800. .A total of 51 counties in North Carolina and 12 
in South Carolina in which CP&L serves are eligible to compete. If you are 
interested in running such a contest, you can contact Ned Champion, contest 
director, CP&L, Raleigh, North Carolina. 


Are you interested in facts about the city of Atlanta, Ga.? If so, the industrial 
bureau of the Atlanta Chamber of Commerce has just gotten out a 42-p booklet 
entitled “Facts in Figures about Atlanta. Copy can be secured by writing Paul W. 
Miller, CofC, Atlanta, Ga. 
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CHANCE 
riot Line 


IOOoIS 
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FOR LIGHTER WEIGHT 


WIRE TONG 


Easier to handle... 


Cause less fatigue 


Chance Hot Line Tools are lighter in weight 
at the end of the pole—where weight is important. 
The end castings are made of heat-treated alu- 
minum alloy . . . stronger fittings with less weight 
. . . tools with better balance to cut down fatigue, 
relieve strain on the lineman. 


Chance Hot Line Tools help your crews do 
easier, safer, more efficient hot stick work. There 
are Chance tools to work all voltages from 


6900 to 345,000 volts. 
“GIVE THE MAN 


ON THE POLE 
YOUR HOT LINE CREWS 


‘ a : 2 l=. ga 
NEED THIS MANUAL : ; A ‘aa ™ a Ae é ms 
3 ae a fe 
“Hot Sticks” is the most complete ww E ES , 
live line maintenance manual ever 
published. It has been used by super- 
visors and safety men all over the 
country to train hot stick crews in 
the safe way to do high voltage line 
maintenance. It talks the linemen’s 
language—shows hundreds of de- 
tailed how-to-do-it drawings and dia- 
grams for every operation. Every 
live line crew member should have a copy. 
Use the coupon to place your order. 








CHANCE 


FOR GREATER 


SAFETY. a: 2 out 
- . 


— 


WIRE TONG 


The poles used on all Chance 
pletely sealed and protected 
super-tough plastic finish that 
moisture absorption, is not affec 
or salt water. “Maplac” provi 
against finish damage but can be 
sary. Its transparency permits vis 


Easier to handle... 


Cause less fatigue 


Chance Hot Line Tools are lighter in weight 
at the end of the pole—where weight is important. 
The end castings are made of heat-treated alu- 
minum alloy . . . stronger fittings with less weight 
... tools with better balance to cut down fatigue, 
relieve strain on the lineman. 


Chance Hot Line Tools help your crews do 
easier, safer, more efficient hot stick work. There 


are Chance tools to work all voltages from 
6900 to 345,000 volts. 





YOUR HOT LINE CREWS 
NEED THIS MANUAL | 


“Hot Sticks” is the most complete er o7, — i 
live line maintenance manual ever 
published. It has been used by super- 
visors and safety men all over the 
country to train hot stick crews in 
the safe way to do high voltage line 
maintenance. It talks the linemen’s /5 
language—shows hundreds of de- [7 /,. 
tailed how-to-do-it drawings and dia- “"_/=~="Stco- 


grams for every operation. Every 
live line crew member should have a copy. 
Use the coupon to place your order. 
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EASY 


Chance Hot Line T 
on power poles with a 
lever-action chain tig 
safety latch automatic: 
support in place...a 
ment gives a tight fit 
seconds. The tightene 
leased accidentally — t 
operations are necess: 
powerful grip. 
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Here’s the new, easier way to select hot 









sticks for your maintenance crews. &P 






means Linemen’s Preference—a term 






we've applied to the hot line tools used 






most and preferred by most linemen who 






know hot stick work. &p is like a seal of 







approval for hot line tools that have 






earned this rating. The list was developed 
1D DURABILITY 






by combining linemen’s selections, deter- 






mined by a nationwide field survey, with 





hance Hot Line Tools are com- 
ed with Chance “Maplac,” a 
that resists abrasion, retards 
affected by oil, grease, gasoline 
provides maximum protection 
an be readily repaired if neces- 
ts visual inspection of the wood. 





the preferred tools of our own demon- 
strators who do all kinds of hot stick jobs. 








The list includes straight line tools, 






dead end tools, platforms, ladders, hand 






tools—everything required for hot stick 






work. 






The list is valuable to you because 





it helps you select tools that your line 






crews will really like and use. We've 






printed a complete listing of these tools, 






punched to fit your CHANCE CATALOG. Use 






the coupon below for your copy. 





A. B. CHANCE COMPANY 
CENTRALIA, MISSOURI 
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Please send me the following items by return mail: 






ine Tools are mounted 
vith an easy-to-operate 
n tightener. A special 
natically locks the tool 
..-@ half link adjust- 
ht fit on any pole in 
htener cannot be re- 
ly — two simultaneous 
ecessary to release its 










New free handy list of Copies of “Hot Sticks" 
“Linemen's Preference” $2.50 a copy. Bill us 
Tools. Our check is enclos 
Quantity 
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CHANCE LIGHTWEIGHT 


ALUMINUM 


GROUNDING EQUIPMENT 


Easier to handle... 
takes No. 4 to 4/0 Cable 


The safety and efficiency of linemen using temporary 
grounds for line repairs depends, in part, on the weight 
of the tools they use. 

These new grounding clamps and “cluster bar’ — 
typical of the complete new line of Chance temporary 
grounding equipment — are made with aluminum alloy 
to lighten the load on the end of the insulated poles. 


Another feature of importance 
to the user of Chance grounding 
clamps is the increased range 
in the jumper terminal size. Two 
sizes are available to accommo- 
date cable from No. 4 minimum 
to 2/0 maximum or from No. 4 
minimum to 4/0 maximum. 

Chance grounding clamps are 
designed with ‘‘duck bills” that 
are easy to hook over the con- 
ductor and have fast action 
threads that screw up tight in 
a hurry. 


CHANCE Lifting Gins 


can be used many ways 


The Chance Multi-Duty Gin is a 3-in-1 tool with great lifting 
power. It can be used on top the pole, down the pole, or without 
the beam as a transformer gin. The Temporary Distribution 
Cross Arm and Gin is a two-way tool that can be used as a 
temporary arm to support conductors for pole, arm, or insulator 
changes, or can be quickly converted to a transformer gin. The 
small Chance Transformer Gin is a lightweight, quickly applied 
tool for many lifting jobs. See your Chance Catalog Sheets 
7B-13 and 14 for information. 


fala [s}o Gl aares ele): 


Chance grounding clamps are 
available unmounted for handling 
with a clamp stick or mounted on 
laminated plastic-coated poles— 
the same as used on Chance hot 
line tools. The ‘Maplac’’ plastic 
aay is crystal clear, making it 
possible to visually inspect the wood. 
All poles are tested to withstand 
75,000 volts per foot for five 
minutes. 

The new clamps must pass con- 
stant current-carrying capacity tests 
and short circuit tests that guar- 
antee their performance. 


Protect your tools with 


the CHANCE trailer 


Tools are protected from the weather, from scuffs and other 


hysical damage when you use the Chance Hot Line Tool 
railer. They arrive on the job dry, safe, ready and handy for 


use. Chance Trailers are especially designed to carry hot line 
tools, and to make them only pale 

types of trailers are available, the Heavy-Duty Trailers, shown 
above, and a sturdy Light-Weight Trailer that is easily trans- 
ported by small pick-up trucks. Ask your Chance Representa- 
tive, or write for full information al prices. 


to your crews. Two 
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MEETINGS CALENDAR 


OCTOBER 


Edison Electric Institute—LBE Press Conference, New York 
City, Oct. 7; Mid-Atlantic Home Service Workshop, Philadel- 
phia, Pa., Oct. 7-8; Prime Movers Committee, Hotel New 
Yorker, New York City, Oct. 7-9; Home Service Committee, 
Philadelphia, Pa., Oct. 9; Commercial Division Executive Com- 
mittee, New York, N. Y., Oct. 9-10; Area Development Work- 
shop, Phoenix Hotel, Lexington, Ky., Oct. 9-11; Transmission & 
Distribution Committee, Statler Hotel, Boston, Mass., Oct. 17- 
18; Insurance Committee, Dearborn Inn, Dearborn, Mich., Oct. 
17-18; Accounting Division Taxation Accounting Committee, 
held jointly with AGA, Williamsburg, Virginia, Oct. 23-25. 


fowa Utilities Association—Management Conference, Hotel Fort 
Des Moines, Des Moines, lowa, Oct. 7-8. 


Pennsylvania Electric Association—Communications Commit- 
tees, Abraham Lincoln Hotel, Reading, Pa., Oct. 7-8; Meter 
Committee, Shenango Inn, Sharon, Pa., Oct. 10-11; Relay Com- 
mittee, Abraham Lincoln Hotel, Reading, Pa., Oct. 17-18; Sys- 
tems Operations Committee, Bedford Springs Hotel, Bedford, 
Pa., Oct. 24-25; Transmission & Distribution Committees, Lord 
Baltimore Hotel, Baltimore, Maryland, October 31-November 1. 


American Society of Mechanical Engineers—Lubrication Con- 
ference, sponsored jointly with American Society of Lubrica- 
tion Engineers, Royal York Hotel, Toronto, Canada, Oct. 7-9; 
Power Conference, American Hotel, Allentown, Pennsylvania, 
Oct. 21-23. 


National Electronics Conference, Inc—13th Annual Meeting, 
Hotel Sherman, Chicago, Ill., Oct. 7-9. 


American Institute of Electrical Engineers—Fall General Meet- 
ing, Morrison Hotel, Chicago, IIl., Oct. 7-11; Computers in Con- 
trol Symposium, Hote! Claridge, Atlantic City, N. J., Oct. 16-18; 
3rd Annual Farm Electrification Conference, Hotel Nicollet, 
Minneapolis, Minn., Oct. 29-31. 


Electrical Association of Philadelphia— 15th Electrical Progress 
Show, Convention Hall, Philadelphia, Pa., Oct. 8-10. 


Canadian Electrical Manufacturers Association—13th Annual 
Meeting, Sheraton-Brock Hotel, Niagara Falls, Ontario, Canada, 
Oct. 9-11. 


Southeastern Electric Exchange—Accounting Section, Fort Sum- 
ter Hotel, Charleston, S. C., Oct. 10-11; Sales Section, Dinkler- 
Tutwiler Hotel, Birmingham, Ala., Oct. 16-18. 


Rocky Mountain Electric League—54th Annual Convention, 
Broadmoor Hotel, Colorado Springs, Colo., Oct. 13-17. 


Interstate Power Club—Hotel Martinique, New York City, 
Oct. 14. 


Pennsylvania State University—Electric Utility Company Man- 
agers Seminar, State College, Pa., Oct. 14-16. 


American Society of Civil Engineers—Annual Meeting, Hotel 
Statler, New York City, Oct. 14-18. 


Wisconsin Utilities Association—tlectric & Gas Sales and 
Operating Sections Convention, Schroeder Hotel, Milwaukee, 
Wis., Oct. 16-18. 


National Society of Professional Engineers—Fall Meeting, 
Grand Pacific Hotel, Bismarck, North Dakota, Oct. 17-19. 


National Safety Congress—Conrad Hilton Hotei, Chicago, Ill., 
Oct. 21-25. 


Engineers Council for Professional Development and Engi- 


neers Joint Council—General Assembly, Statler Hotel, New 
York City, Oct. 24-25. 
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Oklahoma Utilities Association—Electric Light and Power 
Division, Woodward, Okla., Oct. 25; Eastern District, Bartles- 
ville, Okla., Oct. 25. 


American Power Dispatchers Association, Inc—Fal! National 
Meeting, Fresno, Calif., Oct. 25-26. 


© National Ma Association—34th National Confer- 
ence, Penn-Sheraton Hotel, Pittsburgh, Pa., Oct. 25-26. 


Atomic Industrial Forum—Annval Conference, New York City, 
Oct. 28-30. 


American Nuclear Society—Winter Meeting, New York City, 
Oct. 28-30. 


The University of Texas—10th Annual Power Distribution 
Conference, Austin, Texas, Oct. 28-30. 


National Association of Railroad Utilities Commissioners— 
Annual Conference, Peabody Hotel, Memphis, Tenn., Oct. 28-31. 


Industrial Management Society—21st Anniversary Industrial 
and Management Clinic, Hotel Sherman, Chicago, Ill., Oct. 30- 
Nov. 1. 


Institute of Radio Engineers—3rd Annual Technical Confer- 
ence of the Professional Group on Electron Devices, Shoreham 
Hotel, Washington, D. C., Oct. 31-Nov. 1. 


NOVEMBER 


American Institute of Mining, Metallurgical, and Petroleum 
Engineers—Metals Division Fall Meeting, Morrison Hotel, 
Chicago, Nov. 3-7. 


American Institute of Electrical Engineers—Ninth Annual 
Machine Tool Conference, Hotel Schroeder, Milwaukee, Wis., 
Nov. 4-6; Conference on Magnetism & Magnetic Materials, 
Sheraton Park Hotel, Washington, D. C., Nov. 18-21. 


Edison Electric Institute Accident Prevention Committee, 
Penn-Sheraton Hotel, Pittsburgh, Pa., Nov. 6-8; Southern 
Region Home Service Workshop, Atlanta, Ga., Nov. 12-13; 
Accounting Division Advisory and Executive Committees, The 
Cloisters, Sea Island, Ga., Nov. 14-15; Street Lighting Commit- 
tee, Dayton, Ohio, Nov. 21-22. 


Pacific Coast Electrical Association — Hawaiian Conference, 
Reef Hotel, Honolulu, Hawaii, Nov. 7-8. 


Pennsylvania Electric Association—Prime Movers Committee, 
Bedford Springs Hotel, Bedford, Pa., Nov. 7-8; System Planning 
Committee, Van Curler Hotel, Schenectady, N. Y., Nov. 7-8; 
Electrical Equipment Committee, Ben Franklin Hotel, Phila- 
delphia, Pa., Nov. 14-15. 


Institute of Radio Engineers—Third Annual Instrumentation 
Conference, Atlanta Biltmore Hotel, Atlanta, Ga., Nov. 11-13. 


National Electrical Manufacturers Association — Traymore 
Hotel, Atlantic City, N. J., Nov. 11-15. 


@ American Standards Association—Eighth National Confer- 
ence, St. Francis Hotel, San Francisco, Calif., Nov. 13-15. 


© Southeastern Electric Exchange—Accident Prevention Com- 
mittee, Dinkler-Tutwiler Hotel, Birmingham, Ala., Nov. 14-15. 


©@ American Society of Refrigerating Engineers—44th Semi- 
annual Meeting, Shoreland Hotel, Chicago, Ill., Nov. 14-16. 


Electric Companies Public Information Program—Inter-Regional 
Committee, Mayflower Hotel, Washington, D. C., Nov. 19. 


@ Additions this week. 
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How Bailey stretches 


You can wring more energy out of a dollar’s worth 
of fuel when you are getting optimum performance 
from your steam plant equipment. You get peak 
performance when Bailey Meters and Controls are 
on the job. They increase your plant efficiency. 


Bailey is the choice of virtually all the most effi- 
cient plants on the Federal Power Commission’s 
heat rate report. Here’s why: 


1. A Complete Line of Equipment 


You can be sure a Bailey Engineer will offer the 
right combination of equipment to fit your needs. 
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Bailey manufactures a complete line of standard, 
compatible pneumatic and electric metering 
and control equipment that has proved itself. 
Thousands of successful installations involving 
problems in measurement, combustion, and auto- 
matic control are your assurance of the best 
possible system. 


2. Experience 


Bailey Engineers have been making steam plants 


work more efficiently for more than forty years. 
Veteran engineer and young engineer alike, the men 
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This is the control room for Unit #8, Hawaiian Electric Company, 
Honolulu, Hawaii. Note the Bailey Meters and Controls for Com- 
bustion, Feed Water and Steam Temperature. 


your fuel dollar 


who represent Bailey, are storehouses of knowledge 3. Sales and Service Convenient to You 


on measurement and control. They are up-to-the- There’s a Bailey District Office or Resident Engineer 
minute on the latest developments that can be close to you. Check your phone book for expert engi- 


applied to your problem. neering counsel on your steam plant control problems. 
Al32-2 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1060 IVANHOE ROAD ° CLEVELAND 10, OHIO 


in Canada— Bailey Meter Company Limited, Montreai 
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NEWS ABOUT PEOPLE 
PRDC Advances Hartwell 


The appointment of Robert W. Hartwell as general manager of 
Power Reactor Development Co has been announced by Walker 
Cisler, president. 

Since last year Hartwell has served as assistant general manager of 
PRDC, which is constructing the Enrico Fermi nuclear power plant 
near Monroe, Mich. 

Hartwell, who has been associated with Detroit Edison Co since 
1940, first entered the industrial atomic energy development field as 
assistant director of Detroit Ed’s nuclear power development depart- 
ment in 1954. He had previous experience with the naval reactors 
branch of the Atomic Energy Commission, where he worked on 
reactor projects, including the unit installed in the atomic sub- 
marine Nautilus. A graduate of the University of Michigan Engi- 
neering College, Hartwell also holds an advanced degree in business 


administration. 


J. T. DUGALL 


C. W. HIGBEE 


ROBERT W. HARTWELL 


G. N. HOUCK 


F. S. BARTLETT 


J. S. URBANIK 


New Kaiser A&C Unit Names Five to Top Posts 


Kaiser Aluminum & Chemical 
Corp has named J. T. Dugall as 
general manager of its newly estab- 
lished Electrical Conductor Divi- 
sion. 

The new division will have 
Clarence W. Higbee as assistant 
general manager and Gillette N. 
Houck as sales manager. F. S. 
Bartlett continues as works manager 
of the insulated products mill at 
Bristol, R. I., and J. S. Urbanik con- 
tinues as works manager at the 
Newark, Ohio, wire-cable plant. 

The Electrical Conductor Divi- 
sion is one of five major divisions 
formed recently to enable the com- 
pany to place greater emphasis on 
the production and sale of indi- 
vidual products. Dugall, as its gen- 
eral manager, will assume full re- 
sponsibility for the expanded range 
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of electrical wire and cable products. 

Dugall was named manager of 
the company’s Newark plant in 
1949, after many years of techni- 
cal and production experience in 
the wire and cable industry. Re- 
cently he has served as operations 
manager for the firm’s plants at 
Newark, Bristol, Halethorpe, Md.; 
Erie, Pa; and Dolton, Ill. 

Higbee is a veteran of nearly 40 
years in the electrical conductor in- 
dustry. He joined Kaiser earlier 
this year when it purchased the wire 
and cable business of United States 
Rubber Co. He had been with the 
latter firm since the end of World 
War I in a variety of production 
and sales capacities including man- 
ager of the wire and cable depart- 
ment, his most recent position. 

Houck, in his new capacity, will 


be in charge of the nationwide sales 
program for electrical conductor 
products, serving electric utilities, 
industrial accounts, electrical whole- 
salers, and original equipment man- 
ufacturers. A ten-year Kaiser vet- 
eran, he has held a variety of sales 
and executive sales positions in Kan- 
sas City, Newark, and Chicago. He 
most recently was product manager 
of electrical conductor products. 

Bartlett joined Kaiser as Bristol 
works manager early in 1957, when 
the company purchased the plant. 
He had been with U. S. Rubber at 
Bristol since 1926 in a number of 
technical and management positions. 

Urbanik, works manager at 
Newark since 1954, has been with 
the firm eight years. He previously 
served as plant superintendent and 
general superintendent. 
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ALL HE’S CHECKING IS WHAT’S ON THE REELS 
—NOT THE REELS THEMSELVES. These conven- 
ient one-way reels are now available with Rome’s 
building wire, Triplex SD, and line wire. 


There’s no need to keep track of these 
one-way reels... they’re non-returnable 


Now available in all bldg. wire through 500 MCM, Triplex SD, and line wire 


The non-returnable reel—first adopted 
as a standard by Rome Cable—gets rid 
of many of your recording, reshipping, 
and inventory headaches. Here are 
some of the ways it benefits you: 


Eliminates bookkeeping costs. You 
avoid the extra paper work brought on 
by billing, crediting, and storing of 
returnable reels. 


Saves storage space. When the wire 
or cable is used up, you simply destroy 
the reel or throw it away. 


Handles easier. Rome's non-return- 
able reel is lighter to handle than an 
ordinary reel—yet sturdy and quite 
adequate for normal service. 


All these benefits are now available 
to you with all Rome’s building wire 
through 500MCM, Triplex service 
drop cable, and line wire. 

Be sure to consider the advantages 
of Rome’s standard non-returnable reel 
package when you place your next 
wire or cable order. Contact your near- 
est Rome Cable representative for more 
information—or write to Dept. 139, 
Rome Cable Corporation, Rome, N. Y. 


ROME CABLE 


oS a 
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Signs along NS ay 
the lines of A 
@rapo GALVANIZED 
STEEL STRAND 
PERFORMANCE 


For dependable performance . . . in- 
sist upon Crapo Galvanized Steel 
Strand. Superior tensile strength, 
combined with long-life, ruggedness 
and workability, makes Crapo 
Steel Strand first choice for guys, 
messenger and overhead ground 
wire. 

The famous Crapo galvanizing 
process provides dependable pro- 
tection for the steel, prolongs the 
expectant life of the strand. 


| Corette is U. S. Delegate 


@ Low maintenance 
cost 

@ Laboratory tested and 
controlled quality 

@ Meets highest 
quality standards 

@ A size and grade for 
all practical needs 

@ Contact your Crapo 


STEEL & WIRE, CO., INC. 
Muncie, indiana 


Two New Minerallac Quality Products 
Designed for Jobs Too Heavy for 
Standard Jiffy Clips 


MINERALLAC 


Heavy Duty 10 Medium 
JIFFY CLIPS 


| Department as U. S. delegate to 


| power. 


| study various problems of elec- 
| tric transmission across frontiers 
| and rural electric problems. 





Also 
available 
without 
mounting 
hole for 

use with gun. 


THIS INVERTED RIB 
DOES THE JOB 


Made of heavier materials! Has exclusive 
inverted rib, that provides more strength at 
the bend of clip . . . and, of course, adds 
the benefits of famous “Snap On” feature! 


In stock in Zinc-Plated Steel for Thin Wall 
or Rigid Conduit up to 6°. (Hot Dipped Gal- 
vanized may be obtained on order) Can be 
substituted for malleable clips. 


Order From Your Electrical Wholesaler 
SEND FOR LITERATURE 
MINERALLAC ELECTRIC COMPANY 
25 North Peoria St. Chicago 7, I. 


MINERALLAC 
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To UN Electric Power Meet | 


J. E. Corette, president and 
general manager of Montana Power 
Co, has been chosen by the State 


the 15th annual session of the United 
Nations’ committee on_ electric 


The conference, which meets this 
week in Geneva, Switzerland, will 


The 
committee is a subsidiary body of 
the U. N. Economic Commission 





for Europe. 


PERSONAL BRIEFS 


| Dean Smith has advanced to as- 
| sistant purchasing agent of Inter- 


state Power Co. . . . Kansas Power 
& Light Co has named Bryce Kresie 


| to the new post of director of em- 


ployee relations. 


Iowa-Illinois Gas & Electric Co has 
named James Berry superintendent 
of the Moline generating station .. . 


| At Ohio Power Co, S. A. Harpar 
| was promoted to operation super- 


visor and Robert W. Jurgensen to 


| maintenance supervisor of the new 


Kammer plant. 


| Detroit Edison has made the follow- 


ing appointments: A. J. Gebauer, to 
director of electronic programming; 
G. E. Greenwood to electrical ap- 
paratus engineer, electrical system; 
A. J. Provencher to staff assistant to 
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NEED NO MAINTENANCE 
AFTER INSTALLATION 


Find out about all the features of 
economy, long wear and clear legibility 
that Premax offers in stamped and em- 
bossed tags, letters and figures of alu- 
minum or brass. Ask your jobber, or 
write Premax direct. 


Premax Metal Markers are R.E.A. Ap- 
proved. 


PREMAX PRODUCTS 


Div. Chisholm-Ryder Co., Inc. 
5752 Highland Ave., Niagara Falls, N. Y. 


ESmeesese 


WEIGH LESS 
THAN 9 POUNDS 


double strand, 3000-Ib. pull 


. 


14-foot single strand 
1500-Ib. pull 


Sturdy « Light + Safe - Economical 


Here are some of the fine features of 
WRIGHT Type ‘'R” Pull-A-Ways: 

Drop forged ductile aluminum alloy 
frame « Wire hoist cable of maximum 
strength and flexibility « 8” minimum 
handle movement —for close hook-ups 
¢ 2” drum hub for cable « No oiling need- 
ed + Drop forged steel hooks « Remov- 
able, reversible “‘Safety Handle” that 
bends before any part of hoist is over- 
loaded « Automatic load lowering, 
with positive control for safety. co 
Write our York, Pa, Office for 

Bulletin DH-1638 for full story 
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the general accountant; W. M. Rem- 
ington to director of the mechanical 
data processing department; and 
Norman Sache to concrete division 
engineer, design engineering depart- 
ment. 


Northern States Power Co has ap- 
pointed L. D. Kneen as merchandise 


manager, general office to succeed | 


Harold G. Huey who has retired. 


Ambrose J. Gegan, Jr, is new de- | 


sign and construction engineer in the 
production department of Jersey 


Central Power & Light Co and New | 


Jersey Power & Light Co. 


Ewell M. Alexander has been made 
real estate and claims supervisor 
and Y. Allen Beall director of per- 
sonnel and safety at Savannah Elec- 
tric & Power Co. 


New chairman of the National Wir- 
ing Bureau is Lester E. Barrett, 
president of Barrett Electrical Sup- 
ply Co . . . Ralph M. Besse, execu- 
tive vice president of Cleveland 
Electric Illuminating Co, has been 
elected to a three-year term as di- 
rector of American Management 
Assn. 


American & Foreign Power Co’s 
Jackson Hoagland has been appoint- 
ed assistant vice president of Cia 
Chilena de Electricidad in Santiago, 
Chile. 


W. Warren Woodruff has retired as 


director of TVA’s Division of Power 
Engineering and Construction. 


OBITUARY 


Robert B. Donworth, 60, vice pres- | 


ident of the Engineering and Con- 


struction Division of Duquesne | 


Light Co, died while undergoing an 


operation at West Penn Hospital, | 
Pittsburgh, Pa. He previously served | 
as manager of the utility’s atomic | 


power development department. 


G. O. House, 87, retired manager | 


of Northern States Power Co’s St. 
Paul Division from 1918 to 1945, 
died at his St. Paul home recently. 


Ohmer E. Howland, 71, retired vice 
president and treasurer of Dayton 
Power & Light Co, died recently. 
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A THIRD OF A CENTURY OF 
aia St ee eda alate 


Brame a 


Condensate Cooler 


Evaporator Steam Jet Air Ejector 


Condenser Service & Engineering Co., Inc., 
has designed, built and installed hundreds of 
CONDENSERS of all types; single and 
multi-pass; divided and non-divided flow; for 
engines and turbines; both power plant and 
water works types. 


To well known design data and to a complete 
understanding of maintenance and operation, 
CONSECO adds features to simplify and 
economize them. 


Our extensive maintenance and repair expe- 
rience on CONDENSERS OF ALL TYPES 
contributes much to the simplification and 


Combined Evaporator performance of CONSECO units. 
& Deaerator 


UNS beat teas COO) (Pome ME 


Designers and Builders of Equipment for Power, Refining, Chemical and Marine Industries 
&sy) eS se a 68 BLOOMFIELD STREET 
HOBOKEN, N. J. 
Hoboken: Oldfield 9-4425 New York City: BArclay 7-0600 


“Send for this CONSECO Book on 
Steam Condensers . . . cut your power costs. 


Conseco Designs, Builds, Engineers 


All Evaporating, Feedwater Heating, Condensing, Air Re- 
moval and Condensate Cooling Equipment required in any 
Thermal Power Generating Plant. 


Condensers @ Evaporators @ Deaerators @ Converters 
Feedwater Heaters @ Steam Jet Air Ejectors 


211 











a7 Ta 


POLE LINE ACCESSORIES 


Save on Installation 
and Maintenance Costs 





Here are just a few of the KEARNEY tested and field-proved 
Pole Line Accessories which speed your construction . . . reduce 












solid 
wire bail 





Fig. 3 


flexible 
cable bail 


Dependable Dead-Ends with 
WEDGE-TITE CLAMPS 


Simple, economical ... for bare neutral self-supporting service 
cable. Develop high holding strength to safely support span. 
One-piece clamps (Fig. 1) are constructed so parts can’t become 
separated during installation. Time-saving two-piece clamps 
(Fig. 2 and 3) do not require neutral to be threaded through clamp. 


Neat, Compact LAY-CIT CABLE GRIPS 


For aerial and service 

cable. Double-gripping 

action of aluminum 

Lay-Cit plates and extra holding 

power of their knurled inner surfaces make this clamp particu- 
larly efficient on modern synthetic-jacketed cables. 


Simple, Inexpensive SPAN CLAMPS 


Dead-end service wire to bare neutral 
of secondary in mid-span. To install, 
slip clamp on secondary neutral, 
tighten single bolt. 









Easily Installed SERVICE CABLE TIES 


Secure insulated wires to bare 
neutral, preventing separation 
of conductors. Soft aluminum; 
install with fingers. 





JAMES R. KEARNEY CORPORATION, General Offices: 4224-42 Clayton Ave., St. Louis 10, Mo. 


mt MOS MOL ADE tiie aia), 

wow) KEARNEY 
sf) Q ey 
oS Ak y 4] i 


PRODUCTS 


AH & CLARINDA. IA GUELPH 








SALES ASSIGNMENTS 


COMPANY STAFFS 


Allis-Chalmers Manuacturing Co’s In- 
dustries Group has announced the fol- 
lowing assignments to Western sales 
posts: James C. Barnett, to the Dallas 
district office; Hugh T. Coplen, Phoenix 
district office; Dale Stephenson, power 
plant equipment representative, South- 
west region; and Theodore E. Meyers, 
Portland district. 


Bakelite Co has named F. W. Wurtzell 
as central zone manager for the Extru- 
sion Materials Division. With offices 
in Chicago, he will supervise district 
sales offices in Chicago, Detroit, Cleve- 
land, and Cincinnati. 


Bishop Manufacturing Corp has desig- 
nated James Kelso, Jr, to represent the 
firm in all the New England states. 
He will operate from the new Boston 
Office. 


Curtis Lighting, Inc, has named the 
following three regional sales managers: 
Frank J. Bernd, Chicago; Fred A. Stew- 
art, Eastern; and Earl I. Dinsmore, 
Southwestern. 


Gould-National Batteries, Inc, has ap- 
pointed Richard Relf as Detroit regional 
sales manager of the Industrial Division. 


Graybar Electric Co has made the fol- 
lowing appointments: C. R. Downing, 
Jr, to Tulsa manager; F. L. Cummings 
to Denver manager; K. H. Coyner to 
operating manager at Norfolk; E. H. 
Helms to operating manager at Ashe- 
ville; F. D. Masten, operating manager 
at Durham; and J. H. Gordon, Jr, to 
supervisor of the Santa Ana sub-branch 
in the Los Angeles territory. 


I-T-E Circuit Breaker Co’s Joseph W. 
Ferral has joined the Kelman Electric 
& Manufacturing Co (West Coast sub- 
sidiary) as field application engineer to 
cover the Los Angeles and Southern 
California area . . . E. W. Atherton is 
new manager of I-T-E’s Houston, Texas, 
district office. 


Line Material Industries has named Rus- 
sell W. Crick and Edward R. Mongoven 
field engineers. Crick will handle L-M 
sales in western North Carolina and 
northwestern South Carolina, with offices 
in Charlotte, N. C. Mongoven will cover 
western New York, with headquarters 
in Buffalo. 


McGraw-Edison Co’s Pennsylvania 
Transformer Division has named Roy 
E. Coulson as sales representative in 
Arizona. 


Nordberg Manufacturing Co has desig- 
nated Richard C. Gamble as district 
manager of the St. Louis area, which 
includes eastern Missouri, southern Iowa, 
and the state of Illinois. 


Ohio Brass Co has appointed Vernon L. 
Crabb as Los Angeles district manager 
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to succeed Raymond F. Gheen upon 

the latter’s retirement on Jan. 1, 1958. 

James R. Hays replaces Crabb as district 4 ia A Poa ad a  f A E ad © A i 
manager of the southern Ohio, Indiana, 

and Kentucky territory. 


Riley Stoker Corp’s three new sales an re a ese 4 sim pl e ste oe 
engineers are James B. Ragan, Jr, who 

will be located at the Worcester, Mass., | ae iP m= 

office; John V. Morowski, Chicago office; mee 

and Robert C. Meleney, Philadelphia. ” give you 


Southern States Equipment Corp has 

named Les Strahl as district representa- e 

tive in the new field office in Prairie etter ectrica 
Village, Kans. He will cover the north 

central states. 


® 
Thor Power Tool Co has promoted Connections eee 


James P. Stine to manager of the New 


York branch. trouble-free service 
Westinghouse Electric Corp's _north- , for years to come! 


eastern apparatus sales region has named 
H. E. Dralle as assistant to the regional 
vice president. In other regional ap- 
pointments, E. C. Horton was named 


New York City district manager; J. L. . 
Steffenhagen, Connecticut Valley district CLEAN conductor contact surfaces with 


manager; and L. H. Rollins, branch . Kearney Cleaning Brush to completely 
manager, Bridgeport (Conn.) office. . . ; ; remove oxides and foreign matter from 
Edward E. Lacy was recently advanced between strands. Cleans two sides of 
to Pacific Coast manager of machinery oy conductor at once, in half the time. 


electrification. . . The appliance sales 
component has named John W. Vogt as There are Kearney Brushes for hand 


manager of sales administration. . . Ray : and hot-stick use. 


E. Nowels is new operating and account- | a 
ing administrator at the appliance sales PROTECT cleaned contact surfaces with 


headquarters office in Pittsburgh. . . Kearnalex Corrosion Inhibitor. Non- 
Bryant Electric Co, a subsidiary, has hardening, non-flowing, greaseless paste 
appointed Clyde W. Foster Midwest ... seals out oxidizing agents and mois- 


= ane ture. Will not harm hands or rubber 
REPRESENTATIVES gloves; washes out of clothing. In cans 


Automatic Switch Co has appointed Mor- | or tubes. 


ristown (N. J.) Electrical Supply Co as | SELECT the right Kearney Squeezon Con- 


authorized stocking distributors of Asco . 
solenoid valves in the area . . . Terco nector for the size and type of conduc- 


Equipment Co will perform similar du- | tors, and the kind of connection being 
ties in the San Francisco, Calif., territory. | | : made. Then select installation tool best 

Ve me suited to apply connector, and the prop- 
Clifton Conduit Corp, a subsidiary of | | = ; er die. There is a Squeezon Connector 
Genet Calls Conp, hee semed. te SE) ; for every distribution line connection, 


lowing representatives: J. J. Costello of | 
Boston, for the states of Maine, New and easy-to-use Kearney tools for cold 


Hampshire, Vermont, Massachuetts, and | or hot-line work. 
Rhode Island; J. R. Shafnacker of Ridge- | ; 
wood, N. J., for northern New Jersey; | | SEAL—and permanently protect high 
Bill Crichton & Associates of Riverview, initial conductivity of finished connec- 
Fla., for most of Florida; Charles L. | f a : tion—with Kearney Airseal. Pliable, 
Woodyard & Associates of Atlanta, for | [> | non-hardening, easily molded; doesn’t 


Georgia and Alabama, exclusive of Mo- : 
bile; Monitor Sales Co of Detroit, for stick to gloves or hands. Seals out air 


Michigan; and Henger-Fairfield Co of | ' and moisture—especially good for 
Cleveland, for Ohio. blocking galvanic action in bi-metallic 


connections, or those operating in cor- 


Cornell-Dubilier Electric Corp has ap- rosive atmosphere. In pads or rolls. 
pointed Frank Abbett and Walter Hustis | P : P 
as sales representatives in the New Eng- 


372 
land area. JAMES R. KEARNEY CORPORATION, General Offices: 4224-42 Clayton Ave., St. Louis 10, Mo. 


Worthington Corp has appointed A. E. im i SMOS Me AE iat) 
Borden Co as packaged air conditioning laa. pee 
equipment wholesaler for Maine, New 

a 


Hampshire, Rhode Island, and eastern 

Massachusetts. Wilder Parks will serve PRODUCTS 
as Borden sales manager for Worthing- | 8 : : a ae 
ton equipment. Plants at: ST.LOUIS * FAYETTEVILLE, ARK. * SHENANDOAH & CLARINDA, IA 
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catalogs full of cables... but 


which one is 


right for your job? 


The problem of selection is one of the important reasons why many electric utilities 
and industrial plants work with General Electric wire and cable engineers in plan- 
ning their electrical expansion and modernization programs. 


Today, selection of the best wires and cables for your particular needs calls for 
consideration of a wide variety of factors ranging from standard requirements such 
as flame-, heat-, moisture-, and weather-resistance—to special constructions which 
withstand vibration, the electromagnetic effects of adjacent power cables—even the 
effects of atomic radiation. 


General Electric’s knowledge of the requirements of other basic components of 
power distribution systems—transformers, load centers, switchgear, etc.—has led 
to the conviction that the right cable plays an important part in satisfactory system 
performance. 


As a result, General Electric has developed hundreds of cables for just about 
every possible application. Thus, G-E engineers are not limited to one wire or cable 
for a given job but can suggest the most efficient and economical solution for the 
particular situation. 


All this adds up to experience that can benefit you. Take advantage of it the next 
time you have a cable selection problem. For information on your specific wire and 
cable application or selection problem, see the G-E wire and cable specialist in your 
locality or write Section W201-1027,. Wire and Cable Department, General Electric 
Company, Bridgeport 2, Connecticut. 


Registered Trade-mark General Electric Company 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 









BLACK & VEATCH 


Consulting Engineers 
Electricity—W ater—Sewage— Industry 


Reports, Design, on of Construction 
Investigations, Valuations and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 
175 Endfield St. Hartford, Conn, 


COMMONWEALTH 


SERVICES INC. | ASSOCIATES INC. 


Management and 
Business Consultants 
300 Park Ave. 
New York 22, N. Y. 


Consulting and Design 
Engineers 
209 E. Washington 
Jackson, Michigan 


DAY & ZIMMERMANN, INC. 


Engineers & Constructors 


Industrial & Utilt 


New York PHILADELPHIA Chicago 


PROFESSIONAL 


ELECTRICAL TESTING 
LABORATORIES, INC. 


2 East End Ave. New York 21, N. Y. 


Electrical, Electronic, Environmental, Photometric 
and Chemical Laboratories. Testing, Research, in- 
spection and Certification. 


HOOSIER ENGINEERING 
COMPANY 


Brection and Maintenance of 
Blectrical Transmission and Distribution Lines 


1384 Holly Avenue, Columbus, Ohio 


JENSEN, BOWEN & FARRELL 


Engineers 
Appraisals—Investigations—Depreciation Studies— 
Cost Trends—Reports 
for Rate Cases, Security Issues, Regulatory and 
Accounting Requirements 
Original Cost and Continuing Property Record 
Determination 
Ann Arbor, Michigan 


M. W. KELLOGG 
Piping System Flexibility Analyses 


Unique model tester as well as modern digital com- 
puter facilities available for low cost, accurate flex- 
ibility analyses of the most complex piping systems. 


The M. W. Kellogg Company 
711 Third Ave., New York 17, N. Y. 


SERVICES 





PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 
Engineers . . Purchasing 
Specialists in Financing 

Accounting and other Operations 


231 So. La Salle St. Chicago 4 


SARGENT & LUNDY 


Engineers 
146 South Dearborn St. 
Chicago, Tl. 


TIPPETT & GEE 


Consulting Engineers 


Mechanical ¢ Electrical « Thermodynamic 
Structural Design ¢ Studies ¢ Supervision 


Power Stations ¢ Transmission « Distribution 
Industrial Plants « Process 


1333 North Second Street Abilene, Texas 


READERS MAY CONTACT 


the consultants whose cards appear on 
this page with the confidence justified by 
the offering of these special services 
NATIONALLY. 


assiieco SEARCHLIGHT SECTION opovertsinc 


EMPLOYMENT DURST. Tah 


TRANSFORMERS 


3—1000 KVA Penn 33000-2500/4330Y 
3—1000 KVA Mol 13200-2400/4160Y 
3— 667 KVA Mol 2400-480 

EVA W-H 33000-2400/4160Y 
KVA G-E 22000-2300/4000Y 
KVA G-E 2400/4160Y—240x480 
KVA Mol 2300—230x460 

KVA Penn 2400—240/480 
EVA W-H 22000-7200/12470Y 
KVA A-CH. 34450-2400/7200 
KVA W-H 2400-120/240 

EVA W-H 22000-6900 


KVA W-H Constant Current Regu- 
ators 2400/4160Y V.-6.6 amps. 


rrrrrrrrce 
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Many other items in stock 


TRANSFORMERS WANTED 


Reliable rewind and repair service 


on all makes of transformers 


THE ELECTRIC SERVICE CO. 


5316 Hetzel St. 
Cincinnati 27, Ohio 
45 Years’ Dependable Service 
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OPPORTUNITIES 


When Answering 
BOX NUMBERS... 


to expedite the handling of your correspond- 
ence and avoid confusion, please do not 
address a single reply to more than one 
individual box number. Be sure to address 
separate replies for each advertisement. 


GET CASH NOW 


cela acl iam hae 


motors, contro and 


eet taeda 


NEW MOTORS 
AVAILABLE: 


Aa Ta LLy, Pre) fs 
ELECTRIC MOTOR CORP 
ngage 


Long Distance Phone LD. 132 





e EQUIPMENT—USED or RESALE 


Government 





Bids: Nov. 15, 1957. 


Sealed bids will be received in the office of 
the Engineering and Construction Director, 
Panama Canal Company, Balboa Heights, 
Canal Zone, until 1:00 P.M. November 15, 
1957 and at that time publicly opened, for 
the material and work required to furnish 
and install a coordinated system of remote 
supervisory control, telemetering equip- 
ment, protective relaying equipment, and 
other appurtenant material for the Canal 
Zone power facilities. Plans and specifica- 
tions are available for examination in the 
office of Chief, Procurement Division. Pan- 
ama Canal Co., 21 West St., New York 6, 
N. Y. Data may be obtained upon payment 
of $50.00 deposit which will be refunded 
when data is returned within 40 calendar 
days after bid opening. For further infor- 
mation contact this office, Desk No. 1, or 
telephone Bowling Green 9-5380, extension 
56. 
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October 7, 


New and Used Equipment Available for 


POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 
Send for new list to 


EBASCO SERVICES INCORPORATED 
Two Rector St., New York 6, N. Y. 


1957 @ ELECTRICAL WORLD 





EMPLOYMENT | 





HELP WANTED 


Electrical or Mechanical Engineers with 
background of industrial, commercial or 
residential space heating, refrigeration, 
air conditioning, or power sales. Male. 
Age 22-40. Salary commensurate with 
qualifications. Excellent opportunity with 
a rapidly expanding electric and gas 
utility in Northeastern U. S. Please sub- 
mit resume. 


P-6188, Electrical World, 
Class Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 


RATE ENGINEER 
Prefer age 35-45, college — electric and/or 


complete resume 
Mail to: Personnel ent, 

ice Company, 20 North Wacker 
Drive, Chicago 6, iitinols. 


REPLIES (Bow No.): Address to office nearest you 


c/o This publication Classified Adv. Div. 
NEW YORK: P. O. Bow 12 (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post 8t. (4) 


POSITION VACANT 


Position Available: 


Graduate Electrical Engineer as Superin- 


Middle Atlantic State, | 


tendent with intimate knowledge of Genera- | 
tion, Distribution, and Metering. Municipal, 


20,000 pop. Steam. Furnish resume and 
salary requirement. P-5989, Electrical _ World. 


EMPLOYMENT SERVICE 


$5, 000-$30. 000. 
service established 1920, is 


Salaried | Personnel, 
Confidential 


‘This 


geared to needs of high grade men who seek | 
a change of connections under conditions | 


assuring, if -mployed, full protection to 


present position. Send name and address only | 


for details. Personal consultation invited. 
Jira Thayer Jennings, P. O. Box 674, Man- 
chester, Vermont. 


POSITION WANTED 


Mechanical Engineer, P.E., Age 29, desire 


position involving power plant operation, 


trouble shooting and testing. Experienced in | 


power plant operation and start-up, manu- 


facturer engineer, willing to travel. PW-6287, 


Electrical World. 


When 
Answering 
BOX NUMBERS... 


to expedite the handling of your 
correspondence and avoid confu- 
sion, please do not address a 
single reply to more than one in- 
dividual box number. Be sure to 
address separate replies for each 
advertisement. 
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1957 


The editor is waiting to see you... 


Whatever you find between the covers of 
ELECTRICAL WORLD is there for only one 
Our staff of 
22 full time journalists are responsible only to 
you for whatever they put in your magazine. 
And that’s as it should be, because it’s you 
and WORLD’s 26,000 other subscribers who 
know the varied and complex needs of the elec- 
tric power industry. And you’ve shown your 
confidence by consistently rating Electrical 
World at the top of your reading-preference list. 


reason .. . because you want it. 


If you'll just glance back over the years, you'll 
see how solidly we’ve dedicated ourselves to 
your service . . . adding new editors, more color, 
better layout, illustrations. Whole new depart- 
ments have appeared as the need arose .. . 
finance, public relations, government regula- 
tions, sales problems, plus the most complete 
coverage and interpretation of the news you'll 
find in the industry. The one yardstick is still 
its usefulness to you, because actually, you are 
the editor. 


ELECTRICAL WORLD 


330 W. 42nd St., New York 36, N. Y. 
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SARGENT & LUNDY 
ENGINEERS 
STEAM AND ELECTRIC PLANTS 


FOR UTILITIES AND INDUSTRIALS 


140 SOUTH DEARBORN STREET 
CHICAGO 3, ILLINOIS 
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Where Do 


Great Ideas Come From? 


From its beginnings this nation has been 
guided by great ideas. 


The men who hammered out the Constitution 
and the Bill of Rights were thinkers—men of 
vision—the best educated men of their day. 
And every major advance in our civilization 
since that time has come from minds equipped 
by education to create great ideas and put 
them into action. 


So, at the very core of our progress is the 
college classroom. It is there that the imagina- 
tion of young men and women gains the in- 
tellectual discipline that turns it to useful 
thinking. It is there that the great ideas of 
the future will be born. 


That is why the present tasks of our colleges 
and universities are of vital concern to every 


American. These institutions are doing their 
utmost to raise their teaching standards, to 
meet the steadily rising pressure for enroll- 
ment, and provide the healthy educational 
climate in which great ideas may flourish. 


They need the help of all who love freedom, all 
who hope for continued progress in science, 
in statesmanship, in the better things of life. 
And they need it now! 


If you want to know what the college crisis 
means to you, write for a free 

booklet to: HIGHER EDUCA- 

TION, Box 36, Times Square 

Station, New York 36, N.Y. 


Sponsored as a public service, in cooperation with the Council for Financial Aid to Education 
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“It's Everybody’s Family Tree!” 


The familiar utility pole might well be considered 
‘part of the family’’. Through the years it has 
supported the wires that bring light, warmth, 
communication and labor-saving 


energy into every home. 


In countless locations, these wires are being 
supplanted by SIMPLEX SELF-SUPPORTING 
AERIAL CABLES, which have built an 
unmatched reputation for efficiency and 
dependability. For sixty-seven years, 
Simplex has pioneered in the design, 
development and manufacture of all types 
of aerial cables used for both communication 
and power distribution. The benefits of 

this specialized experience are yours for 

the asking. Write for Catalog 1006, 

which gives detailed information. 

SIMPLEX WIRE & CABLE CO., 

79 Sidney Street, Cambridge 39, Mass. 


Wire sculpture 
by Henry Szafarz 


aN 
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at Allis-Chalmers 


long life and outstanding 
performance into 
Allis-Chalmers distribution 


Start with advanced research and development. Set 
high standards in design, engineering and manufac- 
ture. Work with only the best materials and facilities. 
Crown your efforts with industry’s most rigid quality 
control program. Give these ingredients to master- 
craftsmen. This is what Allis-Chalmers does to build 
long life and top performance into a transformer. 

At Allis-Chalmers, craftsmanship penetrates every 
operation—from the laboratory to the shipping plat- 
form. It’s your assurance of always getting the maxi- 
mum transformer value. 

For the complete craftsmanship story, see your 
Allis-Chalmers representative or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS ‘|... 





